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FLOOD INSURANCE STUDY 
BAY COUNTY, FLORIDA AND INCORPORATED AREAS 

 
 
1.0 INTRODUCTION 
 

1.1 Purpose of Study 
 

This countywide Flood Insurance Study (FIS) investigates the existence and 
severity of flood hazards in, or revises and updates previous FISs/Flood Insurance 
Rate Maps (FIRMs) for the geographic area of Bay County, Florida, including: the 
Cities of Callaway, Lynn Haven, Mexico Beach, Panama City, Panama City 
Beach, Parker, and Springfield; and the unincorporated areas of Bay County 
(hereinafter referred to collectively as Bay County). 

 
  This FIS aids in the administration of the National Flood Insurance Act of 1968 and 

the Flood Disaster Protection Act of 1973.  This FIS has developed flood risk data 
for various areas of the county that will be used to establish actuarial flood insurance 
rates.  This information will also be used by Bay County to update existing 
floodplain regulations as part of the Regular Phase of the National Flood Insurance 
Program (NFIP), and will also be used by local and regional planners to further 
promote sound land use and floodplain development.  Minimum floodplain 
management requirements for participation in the NFIP are set forth in the Code of 
Federal Regulations at 44 CFR, 60.3. 

 
  In some States or communities, floodplain management criteria or regulations may 

exist that are more restrictive or comprehensive than the minimum Federal 
requirements.  In such cases, the more restrictive criteria take precedence and the 
State (or other jurisdictional agency) will be able to explain them. 

  
1.2 Authority and Acknowledgments 

 
  The sources of authority for this FIS are the National Flood Insurance Act of 1968 

and the Flood Disaster Protection Act of 1973. 
 
  This FIS was prepared to include all jurisdictions within Bay County in a 

countywide FIS.  The authority and acknowledgments prior to this countywide FIS 
have been compiled from the FIS reports for the previously identified floodprone 
jurisdictions within Bay County and are shown below. 
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Bay County 
(Unincorporated Areas): 

The coastal storm surge analysis for the FIS 
dated January 3, 1986, was prepared by Stottler 
Stagg & Associates, Inc. and GKY & 
Associates, Inc., in a joint venture for the 
Federal Emergency Management Agency 
(FEMA), under Contract No. H-4780.  The 
wave height was performed by FEMA.  The 
hydrologic and hydraulic analysis and hydraulic 
data for the Choctawhatchee River were 
performed by Stottler Stagg & Associates, and 
the hydraulic analysis for the river was prepared 
by FEMA.  These analyses were completed in 
October 1984.  Riverine analyses were obtained 
from the January 1981 FIS for the 
Unincorporated Areas of Bay County, Florida 
(FEMA, January 1981). 
 

Callaway, City of: The coastal hydrologic and hydraulic analyses 
for the FIS dated April 30, 1986, were obtained 
from the FIS for the Unincorporated Areas of 
Bay County, Florida (FEMA, January 1986).  
These analyses were completed in October 
1984.  The riverine hydrologic and hydraulic 
analyses were obtained from the July 1980 FIS 
for the City of Callaway (FEMA, April 1986). 
 

Lynn Haven, City of: The coastal storm surge analysis for the FIS 
dated April 30, 1986 (FEMA, April 1986), was 
prepared by Stottler Stagg & Associates, Inc., 
and GKY & Associates, Inc., in a joint venture 
for FEMA under contract No. H-4780.  The 
wave height analysis was performed by FEMA.  
The analyses were completed in October 1984. 
 

Mexico Beach, City of: The coastal hydrologic and hydraulic analyses 
for the FIS dated January 3, 1986, were obtained 
from the FIS for the Unincorporated Areas of 
Bay County, Florida (FEMA, January 1986).  
The analyses were completed in October 1984. 
 

Panama City, City of: The coastal storm surge analysis for the FIS 
dated January 3, 1986 (FEMA, January 1986), 
was prepared by Stottler Stagg and Associates, 
Inc. and GKY & Associates, Inc., in a joint 
venture for FEMA, under contract No. H-4780.  
The wave height analyses were performed by 
FEMA. The analyses were completed in 
October 1984. 
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Panama City Beach, City of: The coastal storm surge analysis for the FIS 

dated January 3, 1986 (FEMA, January 1986), 
was prepared by Stottler Stagg & Associates, 
Inc. and GKY & Associates, Inc., in a joint 
venture for FEMA, under Contract No. H-4780. 
 The wave height analyses were performed by 
FEMA.  The analyses were completed in 
October 1984. 
 

Parker, City of: The coastal hydrologic and hydraulic analyses 
for the FIS dated April 30, 1986, were obtained 
from the FIS for the Unincorporated Areas of 
Bay County, Florida (FEMA, April 1986).  The 
analyses were completed in October 1984. 
 

Springfield, City of: The hydrologic and hydraulic analyses for the 
FIS dated February 17, 1981 (FEMA, February 
1981), were performed by the U.S. Geological 
Survey (USGS), for the Federal Insurance 
Administration, under Inter-Agency Agreement 
No. IAA-H-9-77, Project Order No. 17.  The 
analyses were completed in October 1978. 

 
 
For the September 18, 2002 countywide FIS, Woodward-Clyde was contacted by 
FEMA to perform the coastal flood studies of the Florida Panhandle under Contract 
No. EMW-95-C-4678/TO043.  The coastal 1-percent annual chance stillwater 
elevations and analyses were revised by Dewberry & Davis, under subcontract to 
Woodward-Clyde.  All work was completed in April 1998. 
 
For this revision, additional hydrologic and hydraulic analyses were prepared for 
FEMA by URS Corporation under contract with the Northwest Florida Water 
Management District (NWFWMD), a FEMA Cooperating Technical Partner 
(CTP). 
 
The digital base map files were derived from Florida Department of Revenue 
Orthophotos produced at a scale of 1:200 from photography dated 2007. 
 
The coordinate system used for the production of the digital FIRM is State Plane 
in the Florida HARN North projection zone, referenced to the North American 
Datum of 1983. 
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1.3 Coordination 
 
  Consultation Coordination Officer’s (CCO) meetings may be held for each 

jurisdiction in this countywide FIS.  An initial CCO meeting is held typically with 
representatives of FEMA, the community, and the study contractor to explain the 
nature and purpose of a FIS, and to identify the streams to be studied by detailed 
methods.  A final CCO meeting is held typically with representatives of FEMA, the 
community, and the study contractor to review the results of the study.   

 
  The dates of the initial and final CCO meetings held for Bay County and the 

incorporated communities within its boundaries are shown in Table 1, “Initial and 
Final CCO Meetings.” 

 
TABLE 1 – INITIAL AND FINAL CCO MEETINGS 

 
Community Name Initial CCO Date Final CCO Date 
   
Bay County (Unincorporated Areas) * June 12, 1985 
Callaway, City of * June 11, 1985 
Lynn Haven, City of * June 11, 1985 
Mexico Beach, City of * June 12, 1985 
Panama City, City of * June 12, 1985 
Panama City Beach, City of * June 13, 1985 
Parker, City of  * June 6, 1985 
Springfield, City of * May 17, 1979 
 
* Initial CCO meetings not held 

  

 
For the September 18, 2002 countywide FIS, Bay County was notified by FEMA in 
letters dated July 8, 11 and 14, 1997, that the FIS would be revised based upon the 
analyses and investigations performed by FEMA’s study contractor, Woodward-
Clyde Consultants, and their subcontractor, Dewberry & Davis.  An intermediate 
coastal data submission meeting notification and transmittal with draft coastal 
hazard assessment work maps were sent to the communities by FEMA on July 15, 
1998.  The intermediate meeting was held in Panama City on August 26, 1998.  The 
meeting was attended by representatives of the communities, FEMA, Woodward-
Clyde Consultants, and Dewberry & Davis.  The purpose of the meeting was to 
inform the communities on the progress of the study and to review the draft work 
maps depicting the revised coastal flood hazard assessments. 

 
The final coordination meeting was held on February 9, 1999, and was attended by 
representatives from the county; and the Cities of Callaway, Lynn Haven, Panama 
City Beach, and Springfield. 

 
For this revision, an initial CCO (Scoping) meeting was held on October 13, 2005 
and was attended by representatives of the study contractors, the communities, the 
NWFWMD, and FEMA.  A final CCO meeting was held on November 28, 2006.  
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This meeting was attended by representatives of the study contractors, the 
communities, the NWFWMD, and FEMA. 
 

2.0 AREA STUDIED 
 

2.1 Scope of Study 
 
  This FIS covers the geographic area of Bay County, Florida. 
 
  All or portions of the flooding sources listed in Table 2, “Flooding Sources Studied 

by Detailed Methods,” were studied by detailed methods.  Limits of detailed study 
are indicated on the Flood Profiles (Exhibit 1) and on the FIRM (Exhibit 2). 

 
TABLE 2 – FLOODING SOURCES STUDIED BY DETAILED METHODS 

  
Bayou George Mill Bayou 
Bear Creek Mill Bayou Tributary 
Beefwood Branch* North Bay 
Big Branch* Robinson Bayou 
Buckhorn Creek St. Andrew Bay 
Callaway Bayou Tributary Sweetwater Creek 
Callaway Creek Unnamed Tributary 1 to Bayou George* 
Choctawhatchee River Unnamed Tributary 2 to Bayou George* 
Clear Creek Unnamed Tributary 3 to Bayou George* 
Deer Point Lake Unnamed Tributary 4 to Bayou George* 
Double Branch Unnamed Tributary 5 to Bayou George* 
Dry Branch* Unnamed Tributary 6 to Bayou George* 
East Bay Unnamed Tributary 7 to Bayou George* 
Econfina Creek (from Deer Point Lake) Unnamed Tributary 8 to Bayou George* 
Econfina Creek (from county boundary) Unnamed Tributary 9 to Bayou George* 
Green Creek Unnamed Tributary 10 to Bayou George* 
Gulf of Mexico Unnamed Tributary 11 to Bayou George* 
Hammock Branch Unnamed Tributary 1 to Bear Creek 
Island Branch Unnamed Tributary 2 to Bear Creek 
Juniper Creek 
Laird Street Outfall 

Unnamed Tributary to Econfina Creek 
(from county boundary) 

Lake Martin Water Branch* 
Lake Martin Tributary Watson Bayou 
Little Bear Creek Watson Bayou Tributary 
Little Bear Creek Tributary West Bay 
 White Buck Branch* 
 
* Flooding source studied as part of the Bayou George Basin Plan (CDM, October           

        1997) 
 
For the September 18, 2002 countywide FIS, new detailed coastal flooding 
analyses were performed along the entire coastline of Bay County, where the 
flooding sources are the Gulf of Mexico, East Bay, St. Andrew Bay, North Bay 
and West Bay.  Limits of the revised coastal analysis are outlined in Section 3.3, 
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"Coastal Hydrologic Analyses."  In addition, Callaway Creek experienced 
backwater changes due to the revised coastal analyses. 
The September 18, 2002 countywide FIS also incorporated the Bay County Letter 
of Map Revision (LOMR) dated October 8, 1997.  The LOMR corrects street 
locations to match with the City of Panama City.  Also, the City of Panama City 
LOMR dated October 8, 1997 was incorporated.  The determination issued by 
FEMA corrects road configurations in the Forest Park Subdivision. 
 
For this revision, new or revised detailed hydrologic and hydraulic analyses were 
included for the flooding sources shown in Table 3, “Scope of Revision.” 

 
TABLE 3 – SCOPE OF REVISION 

 
Stream Limits of New or Revised Detailed Study 

 
Bayou George From 1,165 feet upstream (east) of the confluence of 

White Buck Branch to approximately 1.2 miles 
upstream of Crash Island Drive. 
 

Beefwood Branch From its confluence with Bayou George to 
approximately 19,900 feet upstream of the 
confluence. 
 

Big Branch From its confluence with Bayou George to 
approximately 24,800 feet upstream of the 
confluence. 
 

Buckhorn Creek From its confluence with Econfina Creek (from county 
boundary) to approximately 160 feet south of the Bay 
County/Jackson County boundary. 
 

Dry Branch From its confluence with Bayou George to 
approximately 1,200 feet upstream of the confluence. 
 

Econfina Creek 
(from Deer Point Lake) 

From Commander Lane to the Washington County 
Line north of State Road 20. 
 

Econfina Creek  
(from county boundary) 
 

From the Atlanta and St. Andrew Bay Railroad to 
approximately 1,500 feet east of U.S. Highway 231. 

Green Creek 
 
 

From the confluence with Bear Creek to 
approximately 900 feet upstream of Gardenia Street. 
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TABLE 3 – SCOPE OF REVISION 
 
Stream Limits of New or Revised Detailed Study 

 
Hammock Branch From its confluence with Bayou George to 

approximately 24,500 feet upstream of the 
confluence. 
 

Island Branch From its confluence with Bayou George to 
approximately 16,860 feet upstream of the confluence.  

Juniper Creek From the Atlanta and St. Andrew Bay Railroad to 
approximately 1.1 miles upstream. 
 

Laird Street Outfall 
 

From Lagoon Drive to just south of W. Panama City 
Beach Parkway. 
 

Robinson Bayou From approximately 900 feet upstream of Frankford 
Avenue to approximately 400 feet south of the 
intersection of Jenks Avenue and 15th Street. 
 

Unnamed Tributary 1 to Bayou George From its confluence with Bayou George to 
approximately 1,400 feet upstream of Nadine Road. 
 

Unnamed Tributary 2 to Bayou George From its confluence with Bayou George to 
approximately 2,170 feet upstream of John Pitts 
Road. 
 

Unnamed Tributary 3 to Bayou George From its confluence with Bayou George to 
approximately 5,500 feet upstream of John Pitts 
Road. 
 

Unnamed Tributary 4 to Bayou George From its confluence with Bayou George to 
approximately 7,780 feet upstream of John Pitts 
Road. 
 

Unnamed Tributary 5 to Bayou George From its confluence with Bayou George to 
approximately 1,200 feet upstream of Bayou George 
Drive. 
 

Unnamed Tributary 6 to Bayou George From its confluence with Bayou George to 
approximately 1,270 feet upstream of the confluence. 
 

Unnamed Tributary 7 to Bayou George From its confluence with Bayou George to 
approximately 7,500 feet upstream of Old Majette 
Tower Road. 
 

Unnamed Tributary 8 to Bayou George From its confluence with Bayou George to 
approximately 6,100 feet upstream of the confluence. 
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TABLE 3 – SCOPE OF REVISION 
 
Stream Limits of New or Revised Detailed Study 

 
 

Unnamed Tributary 9 to Bayou George From its confluence with Bayou George to 
approximately 1,300 feet upstream of the confluence.  
 

Unnamed Tributary 10 to Bayou George From its confluence with Bayou George to 
approximately 3,900 feet upstream of the confluence. 
 

Unnamed Tributary 11 to Bayou George From its confluence with Bayou George to 
approximately 8,600 feet upstream of the confluence. 
  

Unnamed Tributary 1 to Bear Creek 
 
 
 

From its confluence with Bear Creek to approximately 
0.2 miles east of the Atlanta and St. Andrew Bay 
Railroad.  
 

Unnamed Tributary 2 to Bear Creek From its confluence with Unnamed Tributary 1 to Bear 
Creek to approximately 1.0 mile east of the Atlanta 
and St. Andrew Bay Railroad. 
 

Unnamed Tributary to Econfina Creek 
(from county boundary) 

From the confluence with Econfina Creek (from 
county boundary) to the Jackson County boundary. 
 

Water Branch From its confluence with Bayou George to 
approximately 22,000 feet upstream of the 
confluence. 
 

Watson Bayou From immediately upstream of 11th Street to 
approximately 2,000 feet west of the intersection of 
Mercedes Avenue and 24th Plaza. 
 

White Buck Branch From its confluence with Bayou George to 
approximately 9,000 feet upstream of the confluence. 

 
The areas studied by detailed methods were selected with priority given to all 
known flood hazard areas and areas of projected development and proposed 
construction. 
 
All or portions of numerous flooding sources in the county were studied by 
approximate methods.  Approximate analyses were used to study those areas 
having a low development potential or minimal flood hazards. The scope and 
methods of study were proposed to and agreed upon by FEMA and Bay County. 
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2.2 Community Description 
 

Bay County is located on the Gulf of Mexico, approximately in the middle of the 
Florida Panhandle.  Bay County is bordered by Walton County to the west, 
Washington and Jackson Counties to the north, Calhoun and Gulf Counties to the 
east, and the Gulf of Mexico to the south.  The unincorporated areas of the county 
had a 2007 population of 163,984 (U.S. Census Bureau, 2007). 
The soil of Bay County is primarily sandy.  Vegetation is primarily pine and soft-
wood forests.  The topography of Bay County consists of small hills in the 
northern areas, and is flat and swampy in the southern areas. 
 
The climate of Bay County is subtropical, with a moderating influence from the 
Gulf of Mexico.  The average daily normal temperature varies from 55 degrees 
Fahrenheit (°F) in January to 82°F in August.  The average annual precipitation is 
57.6 inches. 
 
The Choctawhatchee River flows to the west in Washington and Walton Counties, 
with its floodplain extending into Bay County.  Econfina Creek flows westerly 
through the low hills of northern Bay County to its confluence with Sweetwater 
Creek, then continues westerly, leaving Bay County and entering Washington 
County.  Econfina Creek then turns south, re-enters Bay County, and flows 
southerly to its confluence with Deer Point Lake. Juniper Creek originates south 
of Sweetwater Creek and flows easterly, leaving Bay County.  Bear Creek also 
originates in the low hills of northern Bay County, south of Juniper Creek, 
flowing southeasterly.  Bear Creek flows out of Bay County, into Calhoun 
County, then southwesterly back into Bay County and continues westerly.  Little 
Bear Creek drains into Bear Creek from the north, and Clear Creek empties into 
Bear Creek from the south.  Bear Creek then empties into Deer Point Lake.  
Double Branch and Little Bear Creek Tributary flow into Little Bear Creek north 
of Bear Creek.  Bayou George flows northwesterly to its mouth at Deer Point 
Lake.  Mill Bayou Tributary flows northerly to its confluence with Mill Bayou, 
which, in turn, flows northerly, emptying into North Bay.  Callaway Bayou 
Tributary flows southerly, through the City of Callaway, emptying into the 
western part of Callaway Bayou.  Callaway Creek flows southerly, emptying into 
the northern part of Callaway Bayou.  Deer Point Lake empties into North Bay at 
Deer Point Dam.  North Bay flows southerly, merging with West Bay, then 
flowing into St. Andrew Bay.  East Bay flows northeasterly into St. Andrew Bay.  
St. Andrew Bay empties into the Gulf of Mexico. 
 
Rapid population growth, along with the attraction of the beaches, has resulted in 
some development in areas that would be adversely affected by a hurricane storm 
tide.  Development in stream floodplains, however, is fairly light. 
 
The City of Callaway is located in southeastern Bay County in northwestern 
Florida, approximately 5 miles southeast of Panama City, and is adjacent to the 
City of Parker on the southwest and the City of Springfield on the northwest.  
Much of the corporate limits of Callaway adjoin water, with East Bay on the 
south, Callaway Bayou on the east, and Lake Martin on the northwest.  Callaway 
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Bayou Tributary flows south and east through the middle of the city.  This 
combination of bays and creeks subjects Callaway to both tidal and riverine 
flooding. Callaway is mainly residential with a reported population of 14,185 in 
2007 (U.S. Census Bureau, 2007). 
 
The City of Lynn Haven is located in central Bay County and is completely 
surrounded by the unincorporated areas of Bay County.  Located on the southern 
shore of North Bay, the city is about 6 square miles in area.  It borders Lynn 
Haven, Anderson, and Upper Goose Bayous.  The topography of the area is 
generally flat, with a gradual rise in elevation from the waterfront.  Most 
elevations in the city are between 10 and 20 feet mean sea level (msl).  In 2007, 
the population was reported to be 15,654 (U.S. Census Bureau, 2007). 
 
The City of Mexico Beach is located in southeastern Bay County, on the Gulf of 
Mexico.  The city is completely surrounded by the unincorporated areas of Bay 
County, except for portions of the eastern corporate limits that are adjacent to the 
Gulf County line.  Mexico Beach was incorporated in 1965 and is primarily a 
summer resort.  Fishing, swimming, and surfing are the major recreational 
activities.  In 2007, the population of Mexico Beach was reported to be 1,291 
(U.S. Census Bureau, 2007).  The City of Mexico Beach averages less than 0.5 
mile in width with its inland borders along forested undeveloped areas.  Its terrain 
is generally flat and mostly below 20 feet National Geodetic Vertical Datum of 
1929 (NGVD). Drainage is enhanced by a canal system for most areas of the 
town. 
 
The City of Panama City is located in southwestern Bay County.  Panama City, 
the county seat of Bay County, was incorporated in 1909.  It is bordered by the 
unincorporated areas of Bay County to the north and the City of Springfield and 
unincorporated areas of Bay County to the east.  The topography of the area is 
generally characterized by a steep gradient along St. Andrew Bay.  It rises quickly 
to 10 feet msl and then more gradually to about 30 feet msl.  A large section of the 
city has rolling terrain with elevations between 20 to 30 feet msl.  Panama City is 
the largest city in the county with a total land area of 137 square miles, and a 
population of 36,807 according to the 2007 census (U.S. Census Bureau, 2007). 
 
The City of Panama City Beach was incorporated originally in 1959.  It was 
reincorporated in 1970 when it merged with three adjoining communities to form 
the present municipality.  U.S. Route 98 is the major vehicular route through the 
city, while Florida State Route 79 intersects this road in the western region of the 
city.  The area is served by the Atlanta and St. Andrew Bay Railway (freight only), 
bus lines, and commercial air lines.  The topography of the area is generally 
characterized by a steep gradient from the Gulf of Mexico, rising to about 20 feet 
msl along U.S. Route 98.  Inland terrain is generally 20 to 30 feet msl, with a 
maximum elevation of approximately 40 feet msl.  The population was 13,565 
according to the 2007 census (U.S. Census Bureau, 2007). 
 
The City of Parker is located in southeastern Bay County, approximately 5 miles 
southeast of Panama City.  Parker is bordered on the east by the City of Callaway 
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and on the north by the City of Springfield.  Much of the Parker corporate limits 
adjoin water, with East Bay on the south, St. Andrew Bay on the west, and Lake 
Martin on the northwest.  The city is mainly residential and its population was 
reported to be 4,609 in 2007 (U.S. Census Bureau, 2007).  The floodplain in the 
City of Parker is undeveloped, except for some residential development along the 
coast. 
 
The City of Springfield is located in southeastern Bay County in northwestern 
Florida, approximately 2 miles southeast of Panama City, and is bordered by the 
unincorporated areas of Bay County to the north and Callaway and Parker to the 
east and south, respectively.  Springfield is divided by Lake Martin, which 
connects with St. Andrew Bay south of the city.  Although Springfield does not 
border open water, it is subject to both tidal and riverine flooding.  The city is 
mainly residential and its population was reported to be 8,956 in 2007 (U.S. 
Census Bureau, 2007). 
 

2.3 Principal Flood Problems 
 
Low-lying areas of Bay County are subject to periodic flooding.  The soils in the 
area are mostly sandy.  When the antecedent rainfall has been low, large amounts 
of rainfall can infiltrate, thereby causing lower peak discharges.  During the 
principal rainy season, however, precipitation on saturated soils can cause rapid 
runoff and higher peaks. 
 
The most severe flooding is associated with hurricanes that produce excessive 
rainfall and/or high tides.  Several such storms have hit the Bay County area. A 
single storm in August-September 1950, produced over 16 inches of rainfall in 
parts of the county.  An August 1856 storm produced a tide of 10 feet in St. 
Andrew Bay, the highest tide of record (U.S. Air Force, April 1971).  A summary 
of some of the storms that have affected the area is shown in Table 4, "Summary 
of Hurricanes." 
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TABLE 4 – SUMMARY OF HURRICANES 
 

Date 
Storm Tide 

Elevation (Feet NAVD 88*) 
Recurrence Interval 

(Years, Approximate) 
   
August 1856 9.6 100 
September 1906 5.6 25 
September 1926 5.6 25 
July 1936 4.3 15 
October 1941 1.8 10 
September 1947 3.1 10 
August 1950 (Baker) 4.6 20 
September 1953 (Florence) 4.3 15 
September 1956 (Flossy) 4.6 20 
September 1975 (Eloise) 4.6 20 
October 1995 (Opal) 6.5 (bay) 75 
 15.6 (ocean) unknown 
September – October 1998 (Georges) unknown unknown 
September 2004 (Ivan) unknown unknown 
July 2005 (Dennis) unknown unknown 
 
*North American Vertical Datum of 1988 

 
In July 1975, a thunderstorm produced severe flooding in parts of Bay County. 
Bear Creek reached an elevation of 26.0 feet North American Vertical Datum 
(NAVD) 88 at USGS Gage No. 02359550 near Youngstown, just under the 1-
percent flood elevation for this site.  The same storm produced an elevation on 
Deer Point Lake of 7.3 feet NAVD 88, just under the 2-percent flood elevation. 

 
Communities along the coastline in Bay County are subject to widespread 
flooding resulting from storm surges that accompany hurricanes and other severe 
storms from one or more of the following flooding sources: the Gulf of Mexico, 
East Bay, St. Andrew Bay, North Bay, and West Bay.  Present conclusions about 
recurrent coastal flood elevations rely heavily on historical evidence from the 
continuous tidal records identified in Table 5.  Areas near the beach may be 
subject to wave action and high velocity surges that can cause erosion and 
property damage. 

 
For the September 18, 2002 countywide FIS, in order to evaluate existing FIS 
coastal flood frequencies and revised 1-percent stillwater elevations, historical tide 
gage water level records for the Florida Panhandle region were used.  These water 
level records are shown in Table 5, "Historical Tide Gage Data." 
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TABLE 5 – HISTORICAL TIDE GAGE DATA 

 

Agency and 
Gage I.D. Site Name Latitude Longitude 

Mean Tide 
Range 
(Feet) 

Period  
of 

 Record 
      
NOS 8728690 Apalachicola 29° 43.6' N 84° 58.9' W 1.11 1967-95 
USACE 02359665 Panama City 30° 09' 22" N 85° 38' 12" W 1.33 1935-95 
NOS 8729108 Panama City 30° 09.1' N 85° 40.0' W 1.24 1975-95 
NOS 8729210 Panama City Beach ~30.2° N ~85.8° W 1.25 1989-94 
USACE 02366990 Destin/East Pass 30° 23’20" N 86° 30' 04" W 0.58 1957-94 
NOS 8729681 Navarre Beach 30 22.6' N 86° 51.9' W 0.74 1978-89 
NOS 8729840 Pensacola 30° 24.2' N 87° 12.8' W 1.19 1923-95 
USACE 02376083 Gulf Beach 30° 18' 50" N 87° 25' 40" W 0.83 1940-95 

 
Brief notes on the history and damages caused by hurricanes are abstracted from 
reports by the U.S. Army Corps of Engineers (USACE) (USACE, December 1964 
and June 1972).  Additional information on hurricane history and damages, 
particularly for recent storms, comes from papers published in the Monthly 
Weather Review.  The following pages list the significant storms affecting the 
panhandle in this century.  Damage figures are those determined for values at the 
time of the storm, and no attempt has been made to adjust these figures to present 
day values. 
 
1915 (August 31 – September 6) 
 
This storm made landfall near Port St. Joe, Florida with the heaviest damage 
occurring to the east near Apalachicola, Florida.  Damage was estimated to cost 
$40,000.  Tide levels of 7.8 feet mean sea level (msl) were recorded at Carrabelle, 
Florida. 
 
1917 (September 21 – September 29) 
 
This storm made landfall near Fort Walton Beach, Florida with damages estimated 
at $270,000.  Tide levels of 7.8 msl were recorded at Fort Barrancas, Florida. 

 
1924 (September 13 – September 19) 
 
Crossing the shoreline near Port St. Joe, this storm caused damage estimated at 
$275,000.  Winds of 80 miles per hour (mph) were recorded at Panama City. 

 
1929 (September 21 – October 4) 
 
The center of this storm entered the coast near Panama City. Damage from the storm 
was estimated at $500,000. 
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1936 (July 27 – August 1) 
 
The center of this storm passed over Fort Walton Beach and Valparaiso, Florida. 
Damage was estimated at $150,000.  Tide levels of 7 to 8 feet msl were recorded at 
Destin, Florida.  A high water mark of 8.4 feet msl was reported at Fort Walton 
Beach. 
 
1950 Hurricane Baker (August 20 – September 1) 
 
The center of this storm entered the coast between Pensacola, Florida, and Mobile, 
Alabama, with damage estimated at $550,000.  Tide levels recorded during the 
passage of this storm include:  4.5 feet msl at Pensacola and Carrabelle; 5 feet msl at 
Panama City; and, 6.8 feet msl at Apalachicola. 
 
1953 Hurricane Florence (September 23 – September 28) 
 
This storm made landfalls between Panama City and Fort Walton Beach with 
damage estimated at $150,000. 
 
1956 Hurricane Flossy (September 21 – September 30) 
 
This major hurricane caused extensive damage along the Louisiana, Mississippi, and 
Alabama coasts.  Total damage was estimated at $25 million.  Tide levels of 5.5 msl 
were recorded at Fort Walton Beach.  Tides at Destin were estimated at 6 to 7 feet 
msl. 
 
1972 Hurricane Agnes (June 14 – June 22) 
 
This storm hit the shoreline near Panama City.  Tide levels of 8 to 9 feet msl were 
recorded at several points from St. George Island to Panacea, Florida. 
 
1975 Hurricane Eloise (September 13 – September 24) 
 
Making landfall approximately 40 miles west of Panama City, this storm produced 
highwater marks, ranging from 10 to 18 feet msl, between Destin and Port St. Joe. 
Damage to shorefront residential structure was extensive.  Over $1.08 billion of 
damage to residential and commercial property was claimed as a result of this storm. 
 
1979 Hurricane Frederic (August 29 – September 14) 
 
Making landfall west of Mobile Bay, in Alabama, this storm resulted in damage 
to shorelines, residential and commercial structures, along Mississippi, 
Alabama, as well as Escambia County, Florida shorelines.  Dauphin Island, 
Alabama, sustained extensive damage, resulting from wind and the tidal surge 
from the Gulf of Mexico. Over $3.5 billion in damage to residential and 
commercial property were claimed as a result of this storm. 
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1985 Hurricane Elena (August 29 – September 2) 
 
Crossing the shoreline, near Gulfport, Mississippi, this storm resulted in 
damages to residential and commercial property in portions of Louisiana, 
Mississippi, Alabama and portions of the western panhandle of Florida.  Due to 
the storm track running parallel to the Florida shoreline, significant damage to 
shorefront structures was sustained between Apalachicola and Pensacola Beach. 
Nearly $1.4 billion in damage to residential and commercial property was 
claimed as a result of this storm. 
 
1985 Hurricane Kate (November 15 – November 23) 
 
The second hurricane of 1985 to affect the Florida panhandle was a Category 2 
hurricane that made landfall near the Port St. Joe.  With sustained winds 
approaching 100 mph, this storm resulted in damaged to shoreline residential 
and commercial structures. Storm related damage was reported along eastern 
portions of the Florida panhandle, as well as in the City of Tallahassee, Florida 
and northward. Over $300 million in damage to residential and commercial 
property were claimed as a result of this storm. 
 
1994 Tropical Storm Alberto (June 30 – July 7) 
 
This storm, although never reaching hurricane intensity, made landfall near 
Pensacola Beach with only minor beach and structural damage being reported. 
This slow moving storm stalled over portions of Alabama and Georgia resulting 
in extensive flooding, due to excessive rainfall, over portions of the Florida 
panhandle, as well as portions of Alabama and Georgia. Storm related damage 
exceeded $500 million. 
 
1995 Hurricane Erin (July 31 – August 6) 
 
This storm made its second Florida landfall, as a weak Category 2 storm, near 
Fort Walton Beach, on August P. Moderate beach erosion was sustained 
between Navarre Beach and Pensacola Beach. Storm surges varied from 3 feet, 
in Pensacola Beach to 7 feet, in Navarre Beach. Damage to residential and 
commercial structures, resulting from hurricane force winds, affected over 2000 
structures within portions of the Cities of Pensacola and Mary Esther, as well as 
Pensacola Beach and Navarre Beach. Storm-related damages to residential and 
commercial property, within the State of Florida, approached $30 million. 
 
1995 Hurricane Opal (September 27 – October 5) 
 
After briefly reaching Category 4 intensity in the Gulf of Mexico, Hurricane 
Opal made landfall as a Category 3 hurricane, near Pensacola Beach, on October 
4. Hurricane force winds were reported between Pensacola Beach and Cape San 
Blas, with sustained winds exceeding 100 mph, in an area between the Cities of 
Destin and Panama City Beach.  Beaches and dune systems, already weakened 
by Hurricane Erin, sustained extensive erosion and wash over as a result of the 
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storm.  Storm surges varied, depending on location, between 5 and 18 feet.  
Breaking waves in some areas added approximately 10 feet to the reported 
storm surge.  High water marks above mean sea level, varied from 10 feet in 
Pensacola Beach, to 18 feet in Panama City Beach, to over 21 feet in Walton 
County. Beach and dune erosion, as well as damage to commercial and 
residential structures, was reported to be extensive for shoreline areas of the 
Gulf of Mexico, as well as portions of shoreline areas of Pensacola Bay, Santa 
Rosa Sound, and Choctawhatchee Bay.  Storm related damages to residential 
and commercial property exceeded $3 billion. 
 
1998 Hurricane Georges (September 15 – October 1) 
 
Hurricane Georges made six landfalls in the Caribbean before making landfall 
near Biloxi, Mississippi on September 28 with sustained wind speeds of 
approximately 78 mph.  The system was downgraded to a tropical storm after 
landfall and then to a tropical depression on September 29 with the system 
moving in an eastward direction.  The system dissipated near the northeast Florida 
and southwest Georgia coast.  An estimated total of 28 tornadoes associated with 
Georges occurred in the Florida panhandle and Alabama with the majority 
touching down in northwest Florida.  Rainfall totals for southern Mississippi and 
Alabama as well as the Florida Panhandle generally ranged from 10 to 20 inches. 
The storm surge in the Florida Panhandle Counties of Escambia, Santa Rosa, and 
Okaloosa Counties was estimated to be 5 to 10 feet.  Levy County estimated the 
storm surge to be 2 to 4 feet.  Insured property damage estimates supplied by the 
Property Claims Services Division of the American Insurance Services Group 
estimates that Georges caused a total of $2.955 billion in damage in the United 
States including Puerto Rico and the U.S. Virgin Islands.  The property damage 
loss incurred to Florida, mainly the Keys and the Panhandle Counties, is 
approximately $0.34 billion. 
 
2004 Hurricane Ivan (September 2 – September 24) 
 
Hurricane Ivan made landfall as a Category 3 hurricane with sustained winds 
exceeding 91 mph near the southern Alabama-western Florida Panhandle border, 
on September 16. Ivan became a tropical depression on September 17 over 
northeast Alabama, yet still strong enough to cause flash floods and tornado 
damage across most of the southeastern United States.  Rainfall totals generally 
ranged from 3 to 7 inches in Florida.  A television station in Pensacola, Florida 
reported that rainfall exceeded 15 inches.  Widespread flooding occurred as a 
result of the severe rainfall from Hurricane Ivan, which fell on already saturated 
ground caused by Tropical Storm Bonnie and Hurricane Frances in August and 
early September.  The coastline from Destin, Florida in the panhandle to Mobile 
Bay, Alabama reported storm surges of 10 to 15 feet.  The coastline from Destin 
east to St. Marks in the Florida Big Bend region had storm surges of 6 to 9 feet. 
Ivan caused severe damage to the coastal and inland areas of the Florida 
panhandle.  Ivan was the most destructive hurricane to hit Baldwin, Escambia, and 
Santa Rosa Counties in more than 100 years.  The American Insurance Services 
Group estimates that the insured losses in the United States are over $7 billion, 
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with over $4 billion in Florida alone. The damages of insured and uninsured are 
over $14 billion. 
 
2005 Hurricane Dennis (July 4 – July 13) 

 
Hurricane Dennis (Dennis) was an unusually strong July major hurricane that left 
a trail of destruction from the Caribbean Sea to the northern coast of the Gulf of 
Mexico. Dennis entered the Gulf of Mexico on July 9 as a Category 1 hurricane 
and intensified over the next 30 hours to Category 3 strength. Dennis made 
landfall on Santa Rosa Island, Florida, between Navarre Beach and Gulf Breeze, 
on July 10 as a Category 2 hurricane. The system continued north-northwestward 
after landfall, with the center moving across the western Florida Panhandle into 
southwestern Alabama before it weakened into a tropical storm on July 11. 
Dennis brought hurricane conditions to portions of the western Florida Panhandle 
and southwestern Alabama. An instrumented tower located at Navarre, Florida 
measured 1-min average winds of 86 knots and a gust to 105 knots. While 
hurricane-force winds associated with Dennis covered only a small area, the 
hurricane had a large cyclonic envelope with tropical storm-force winds extending 
well to the east of the center over southern Florida and the Florida Panhandle. 
Dennis produced a storm surge of 6 to 7 feet above normal tide levels on Santa 
Rosa Island near where the center made landfall. This surge overwashed Santa 
Rosa Island near and west of Navarre Beach. A storm surge of 6 to 9 feet above 
normal tide levels occurred in Apalachee Bay, Florida, which inundated parts of 
the town of St. Marks and other nearby areas. A storm surge of 4 to 6 feet 
occurred elsewhere in the Florida Panhandle. Dennis is known to have caused 
nine tornadoes in Florida and one in Georgia, and to have produced widespread 
heavy rainfall especially along the western Florida Panhandle and Alabama. A 
station located northeast of the City of Tallahassee, Florida reported a storm total 
rainfall of 6.95 inches and a station 10 miles northwest of Camden, Alabama, 
reported a storm total rainfall of 12.80 inches.  Dennis is reported to have caused 
3 deaths in the United States, and the American Insurance Services Group 
estimates that the insured and uninsured damages were $2.23 billion. 

�
2.4 Flood Protection Measures 

 
There are no flood protection measures or floodplain management activities on 
the streams of Bay County, except in the Cities of Lynn Haven and Panama City 
Beach.  A few individuals have built private bulkheads, and some of the new 
homes are being built with a raised first floor elevation. 

 
3.0 ENGINEERING METHODS 
 

For the flooding sources studied in detail in the county, standard hydrologic and 
hydraulic study methods were used to determine the flood hazard data required for this 
FIS.  Flood events of a magnitude which are expected to be equaled or exceeded once 
on average during any 10-, 50-, 100-, or 500-year period have been selected as having 
special significance for floodplain management and for flood insurance rates.  These 
events, commonly termed the 10-, 50-, 100-, and 500-year floods, have a 10-, 2-, 1-, 
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and 0.2-percent chance, respectively, of being equaled or exceeded during any year.  
Although the recurrence interval represents the long term average period between 
floods of a specific magnitude, rare floods could occur at short intervals or even within 
the same year.  The risk of experiencing a rare flood increases when periods greater 
than 1 year are considered.  For example, the risk of having a flood which equals or 
exceeds the 1-percent flood (1-percent chance of annual exceedence) in any 2-percent 
period is approximately 40 percent (4 in 10), and, for any 90-year period, the risk 
increases to approximately 60 percent (6 in 10).  The analyses reported herein reflect 
flooding potentials based on conditions existing in the community at the time of 
completion of this FIS.  Maps and flood elevations will be amended periodically to 
reflect future changes. 
 
3.1 Riverine Hydrologic Analyses 

 
Hydrologic analyses were carried out to establish the peak discharge-frequency 
relationships for each riverine flooding source studied in detail affecting the 
county. 

 
September 18, 2002 Countywide FIS Analyses 
 
Values of the 10-, 2-, 1-, and 0.2-percent annual chance peak discharges were obtained 
from a log-Pearson Type III distribution of peak flow data obtained at 20 nearby 
USGS gaging stations in accordance with the guidelines set forth in U.S. Water 
Resources Council (WRC) Bulletin No. 17A (USWRC, March 1976).  Gage records 
range from 10 to 47 years of length and have an average length of record of 15 years 
(USGS, June 1976). 

 
Two methods were used to determine the discharges used on the Choctawhatchee 
River.  For gaged sites with 10 years or more of record, historical data were fitted to a 
log-Pearson Type III distribution to obtain the desired discharge-frequency 
relationship.   In this analysis, the methods established in WRC Bulletin No. 17A were 
followed utilizing data provided by the Tallahassee Subdistrict of the USGS.  For 
ungaged sites, regional analyses were performed using the procedures in USGS Water 
Supply Paper (WSP) 1674, "Magnitude and Frequency of Floods in the United States" 
(USGS, 1966). 

 
Peak discharge-drainage area relationships were determined for Bayou George, Bear 
Creek, Callaway Bayou Tributary, Callaway Creek, Clear Creek, Double Branch, 
Econfina Creek, Juniper Creek, Lake Martin, Lake Martin Tributary, Little Bear 
Creek, Little Bear Creek Tributary, Mill Bayou, Mill Bayou Tributary, and 
Sweetwater Creek. 

   
  Revised Countywide FIS Analyses 
 

For this revised FIS, several methods were used to predict stream discharges for 
streams studied in detail.  Individual drainage basin characteristics and available 
historic data dictated the method used in each stream. For Bayou George, Green 
Creek, Juniper Creek and Unnamed Tributaries to Bear Creek, the lack of 
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adequate stream gage records preclude effective statistical analysis.  Therefore, 
the HEC-HMS model was used to estimate stream discharges for the 10-, 2-, 1-, 
and 0.2-percent annual chance events (USACE, April 2006).  In addition, the 
flooding sources studied as part of the Bayou George Basin Plan (CDM, October 
1997), as indicated in Table 2, were prepared using EPA SWMM 4.3.  For 
Buckhorn Creek, Econfina Creek (from county boundary), Unnamed Tributary to 
Econfina Creek (from county boundary) and Econfina Creek (from Deer Point 
Lake), statistical analyses were performed to estimate stream discharges.  
 
The Bayou George study area is located in the eastern portion of Bay County west 
of U.S. Route 231 and extends to the Bay-Calhoun County border with a small 
portion of the study area extending into Calhoun County.  The study area drains 
into Deer Point Lake.  The Bayou George basin is predominantly forested with a 
small area identified as residential located north of John Pitts Road on the western 
side of the basin.  Total contributing drainage area is approximately 37 square 
miles at the John Pitts Road Bridge. 
 
The Econfina Creek (from Deer Point Lake) study area extends from Deer Point 
Lake to the Washington County Line.  The total contributing drainage area for this 
stream is approximately 186 square miles.  After re-entering Bay County, 
Econfina Creek generally flows to the south toward Deer Point Lake.  Basin soils 
for the study area consist mainly of sands and fine sands including the main 
channel and overbank areas.  
 
The Econfina Creek (from county boundary)/Buckhorn Creek/Unnamed Tributary 
to Econfina Creek (from county boundary) study area is comprised of Econfina 
Creek from the Atlanta and St. Andrew Bay Railroad to approximately 1,500 feet 
east of U.S. Highway 231; Buckhorn Creek from Econfina Creek to 
approximately 160 feet south of the Bay County/Jackson County boundary; and an 
Unnamed Tributary to Econfina Creek from Econfina Creek to the Jackson 
County boundary.  Econfina Creek flows to the west through the study area before 
making a turn to the south at approximately 2,000 feet west of the limit of the 
study area.  Buckhorn Creek flows generally to the south through the study area to 
its confluence with Econfina Creek.  Total contributing drainage area is 
approximately 34 square miles.  Basin soils for the study area consist mainly of 
sands and fine sands including the main channel and overbank areas.  

 
Green Creek is a tributary to Bear Creek that originates south of Ivydell Street and 
flows south to the confluence with Bear Creek for a distance of approximately 1.2 
miles.  The total contributing drainage area for this reach is approximately 0.6 
square miles of which approximately 32 percent is composed of urban land use 
and 68 percent of rural land uses such as upland forests and pasture land.  Basin 
soils consist predominantly of fine sands including the main channel and 
overbank areas.  

 
Juniper Creek originates in the north east portion of Bay County and flows to the 
east past the county boundary.  The limits of the new Juniper Creek study area 
extend from the Atlanta and St. Andrew Bay Railroad to approximately 1.1 miles 
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upstream.  The total contributing drainage area for this reach is approximately 4.2 
square miles of which approximately 13 percent is composed of urban land use 
and 87 percent of rural land uses such as upland forests and pasture land.  Basin 
soils consist predominantly of fine sands including the main channel and 
overbank areas 
 
The Unnamed Tributary to Bear Creek study areas are comprised of Unnamed 
Tributary 1 to Bear Creek that originates approximately 0.2 miles east of the 
Atlanta and St. Andrew Bay Railroad, and Unnamed Tributary 2 to Bear Creek 
that originates approximately 1.0 mile east of the Atlanta and St. Andrew Bay 
Railroad.  Unnamed Tributary 1 generally flows to the south to the confluence 
with Bear Creek. Unnamed Tributary 2 flows to the south to the confluence with 
Unnamed Tributary 1. The total contributing drainage area for this area is 
approximately 1.9 square miles of which approximately 22 percent is composed 
of urban land use and 78 percent of rural land uses such as upland forests and 
pasture land.  Basin soils consist mainly of sands and fine sands including the 
main channel and overbank areas.  

 
The rainfall amounts for the 24-hour 10-, 2-, 1-, and 0.2-percent annual chance 
storm events were obtained from Appendix B of the Drainage Manual published 
by the State of Florida Department of Transportation (FDOT, January 2005).  A 
synthetic (Type II Florida Modified) rainfall time distribution (USDA SCS, 1980) 
was used to develop the HEC-HMS (USACE, April 2006) models.  Watershed 
boundaries were delineated using contours derived from the USGS digital 
elevation model (DEM) of the study area (USGS, 1999).   

 
The Soil Conservation Service Curve Number Method is used in this study to 
compute the direct runoff resulting from each of the analyzed frequencies.  The 
SCS-CN method was developed based on observation of the runoff characteristics 
of different soils and land covers.  The main factors that affect runoff quantity are: 
Rainfall Depth, Curve Number, Hydrologic Soil Group type, type of land cover 
and antecedent moisture conditions.  Curve numbers were determined using an 
automated subroutine in ArcGIS that intersects a watershed shapefile with land 
use and soils shapefile.  A lookup table is used to relate the land use/soil 
combination to a curve number.  Basin time of concentration was determined 
using the procedures outlined in the NRCS TR-55 publication.  Flow paths for 
each study area were determined using topographic contours for Bay County, 
aerial photography, field survey data and field observation.  Lag time for each 
subbasin was determined as 0.6 x time of concentration.  The SCS Unit 
Hydrograph method is used in this study to generate the hydrographs resulting 
from the analyzed storms.  A unit hydrograph peak factor of 484 was selected for 
use in the Bayou George study, while a unit hydrograph peak factor of 256 was 
selected for Green Creek, Juniper Creek and Unnamed Tributaries to Bear Creek. 
 
The HEC-HMS model utilizes the process of convolution in order to compute the 
design storm hydrograph from the calculated runoff amounts and the specified 
dimensionless unit hydrograph. Channel routing is performed using the 
Muskingum-Cunge method.  An eight point section is used to represent the 
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channel cross section. Channel roughness factors (Manning’s “n”) were 
determined using a combination of land use GIS data layers and aerial 
photography.  For verification the results of the HEC-HMS models were 
compared to stream discharges obtained by applying the regional regression 
equations to the study areas. 
 
The flood frequency analysis performed for Econfina Creek was based on a 67-
year annual peak series obtained from USGS Gage 02359500, near Bennet, FL.  
An area weighting technique was used to estimate discharges at ungaged locations 
within the stream. 
 
For Econfina Creek (from county boundary) study reach, the flood frequency 
analysis was based upon a weighted estimate for USGS Gage 02359350 Econfina 
Creek near Compass Lake, Florida  The discharges were adjusted based on the 
USGS Method for Ungaged Site on Gaged Stream.  For Buckhorn Creek, stream 
discharges were based on area weighting of discharges for Econfina Creek at the 
Atlanta and St. Andrew Bay Railroad.  Discharges for the Unnamed Tributary to 
Econfina Creek (from county boundary) are based on an application of regional 
regression equations from USGS WRI 82-4012. 
 
Data for Bayou George, from the confluence with Beefwood Branch to 
approximately 1.2 miles upstream of Crash Island Drive, was obtained from the 
October 1997 Bayou George Basin Plan prepared by CDM (CDM, October 1997). 
 The area studied in this report comprises approximately 19 square miles. The 4- 
and 1-percent annual chance storm events were modeled in the Bayou George 
Basin Plan. The RUNOFF block of EPA SWMM 4.3 (USEPA, September 1970) 
was used to estimate runoff from this portion of the Bayou George Area. The 
RUNOFF mode utilizes soil infiltration parameters, sub basin widths, directly 
connected impervious areas, overland slopes, overland Manning’s roughness and 
depression storage to simulate the rainfall-runoff process.  Soil infiltration was 
estimated using Horton’s equation.   
 
Data for the Laird Street Outfall area was obtained from November 2001 Laird 
Street Outfall & Treasure Palms Subdivision Drainage Study prepared by PBS&J 
(PBS&J, November 2001). The Laird Street Outfall basin is located on the 
western portion of Bay County and encompasses an approximate area of 1.7 
square miles.  The basin is bounded by U.S. 98 on the north and Lagoon Drive on 
the South.  The basin drains primarily from north to south through the primary 
conveyance ditch. The 4 and 1-percent storm events were modeled in the Laird 
Street Outfall Drainage Study. Runoff from the Laird Street Basin was estimated 
using the RUNOFF mode of XP-SWMM.  The RUNOFF mode utilizes soil 
infiltration parameters, sub basin widths, directly connected impervious areas, 
overland slopes, overland Manning’s roughness and depression storage to 
simulate the rainfall-runoff process.  Soil infiltration was estimated using 
Horton’s equation. 
 
Data for the Robinson Bayou area was obtained from the December 2000 
Robinson Bayou Stormwater Management Master Plan prepared by CDM (CDM, 
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December 2000). The Robinson Bayou study area comprises approximately 4.3 
square miles, with the majority located within the Panama City limits. Elevations 
range from a high of approximately 38 feet to –3 ft-NAVD 88. Stormwater runoff 
is generally collected in a series of stormwater management channels throughout 
the City and discharged to Robinson Bayou. The 10, 4 and 1-percent storm events 
were modeled in the Robinson Bayou Master Plan. For the Robinson Bayou area 
the RUNOFF block of the EPA Stormwater Management Model (SWMM), 
Version 4.4 was used to simulate water quantity. RUNOFF provides an analysis of 
rainfall, runoff, infiltration, and simple hydrologic routing. The model was used to 
develop runoff hydrographs for the different storm events.  
 
Data for the Watson Bayou area was obtained from the January 2002 Watson 
Bayou Stormwater Management Master Plan prepared by CDM (CDM, January 
31, 2002). The Watson Bayou study area comprises nearly 6.6 square miles in Bay 
County and the Cities of Panama City and Springfield.  Elevations range from a 
high of approximately 39.5 feet to –3.0 ft-NAVD. Stormwater runoff is generally 
collected in a series of stormwater management channels throughout the study 
area and discharged to Watson Bayou. The 4- and 1-percent storm events were 
modeled in the Watson Bayou Master Plan. For the Watson Bayou area the 
RUNOFF block of the EPA Stormwater Management Model (SWMM), Version 
4.4 was used to simulate water quantity and develop runoff hydrographs for the 
different storm events.  
 
A summary of the peak discharge-drainage area relationships for all of the streams 
studied by detailed methods, except those studied as part of the Bayou George Basin 
Plan (see Table 2), is shown Table 6, "Summary of Discharges." 
 
 

TABLE 6 – SUMMARY OF DISCHARGES 
 

Flooding Source and Location 
Drainage 

Area 
(Sq. Miles) 

Peak Discharges (cfs) 
10- 

Percent 
2- 

Percent 
1- 

Percent 
0.2- 

Percent 
 
BAYOU GEORGE 

At U.S. Route 231 43.6 2,600 4,870 6,110 9,740 
At John Pitts Road 37.1 3,780 5,015 5,940 7,620 
At confluence of Hammock Branch 35.5 3,775 5,010 5,930 7,560 
At confluence of Beefwood Branch 30.1 3,480 4,600 5,440 6,910 

BEAR CREEK 
At County Highway 2301 128.0 5,610 10,100 12,500 18,800 
At U.S. Route 231 67.2 3,510 6,520 8,180 12,600 
At Bear Creek Road 42.0 2,500 4,740 6,000 9,370 
At Scotts Ferry Road 31.3 2,020 3,880 4,940 7,790 
At U.S. Route 231 4.3 475 1,010 1,330 2,250 

BUCKHORN CREEK      
At confluence with Econfina Creek (from 
county boundary) 

18.1 735 1,124 1,294 1,724 
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TABLE 6 – SUMMARY OF DISCHARGES 
 

Flooding Source and Location 
Drainage 

Area 
(Sq. Miles) 

Peak Discharges (cfs) 
10- 

Percent 
2- 

Percent 
1- 

Percent 
0.2- 

Percent 
 
CALLAWAY BAYOU TRIBUTARY 

Approximately  2,980 feet upstream of  
County Highway 22 

14.2 1,130 2,270 2,930 4,750 

At Berthe Avenue 4.4 480 1,020 1,350 2,280 
At Cherry Street 3.4 400 860 1,140 1,940 
At County Highway 22 2.6 330 720 950 1,640 

CALLAWAY CREEK 
At County Highway 22 15.6 1,220 2,420 3,120 5,040 
Approximately 2,980 feet upstream of 
County Highway 22 

14.2 1,130 2,270 2,930 4,750 

CHOCTAWHATCHEE RIVER 
Just upstream of the mouth 4,384 64,800 106,000 127,000 187,000 

CLEAR CREEK 
At Camp Flowers Road 3.8 435 925 1,220 2,080 

DOUBLE BRANCH 
At the confluence with Little Bear Creek 2.8 350 750 1,000 1,720 

ECONFINA CREEK (FROM DEER POINT 
LAKE) 

At Commander Lane 186.3 2,436 3,669 4,295 6,036 
At the Washington County Line 133.9 1,751 2,637 3,087 4,338 

ECOFINA CREEK (FROM COUNTY  
BOUNDARY) 

At the downstream county boundary 61.1 3,280 6,110 7,680 11,800 
At Scott Road 40.5 2,430 4,620 5,850 9,160 
At Atlanta and St. Andrew Bay Railroad 34.1 1,380 2,111 2,430 3,238 
At U.S. Highway 231 15.1 612 936 1,077 1,435 

GREEN CREEK      
At the confluence with Bear Creek 0.6 219 289 336 424 
At Evergreen Street 0.2 76 102 121 155 
At Gardenia Street 0.1 39 53 62 79 

JUNIPER CREEK 
At the county boundary 10.6 920 1,860 2,410 3,960 
At Atlanta and St. Andrew Bay Railroad 4.1 857 1,201 1,442 1,891 
At U.S. Highway 231 4.0 840 1,177 1,414 1,855 

LAIRD STREET OUTFALL      
At Lagoon Drive 1.7 --- --- 351 --- 

LAKE MARTIN 
At U.S. Route 98 (Business) 5.3 550 1,160 1,530 2,560 
At Cherry Street 4.4 480 1,020 1,350 2,280 
At State Route 22 3.9 440 940 1,250 2,120 
At 7th Street 2.8 350 750 1,000 1,720 
At 15th Street 2.4 310 680 900 1,560 
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TABLE 6 – SUMMARY OF DISCHARGES 
 

Flooding Source and Location 
Drainage 

Area 
(Sq. Miles) 

Peak Discharges (cfs) 
10- 

Percent 
2- 

Percent 
1- 

Percent 
0.2- 

Percent 
 
LAKE MARTIN TRIBUTARY 

At Transmitter Road 0.8 140 320 440 780 
LITTLE BEAR CREEK 

At the confluence with Bear Creek 33.9 2,140 4,100 5,200 8,190 
At Old Civilian Conservation Corps  
Road 52 32.8 2,080 4,000 5,090 8,030 
At County Highway 388 27.4 1,830 3,540 4,520 7,170 
Above Little Bear Creek Tributary 23.6 1,640 3,200 4,100 6,530 

LITTLE BEAR CREEK TRIBUTARY 
At the confluence with Little Bear Creek 3.6 420 890 1,180 2,010 

MILL BAYOU 
At County Highway 390 9.2 830 1,690 2,190 3,650 
At U.S. Route 231 8.3 770 1,580 2,050 3,430 
Above confluence with Mill Bayou 
Tributary 

2.3 300 660 875 1,530 

MILL BAYOU TRIBUTARY 
At confluence with Mill Bayou 1.0 165 375 505 905 

SWEETWATER CREEK 
At the confluence with Econfina Creek 
(from county boundary) 

6.4 640 1,320 1,730 2,890 

At U.S. Route 231 1.0 165 375 505 905 
ROBINSON BAYOU      

At Frankford Avenue 4.3 1,360 --- 2,040 --- 
UNNAMED TRIBUTARY 1 TO BEAR CREEK 

At the confluence with Bear Creek 1.9 837 1,098 1,279 1,610 
At Pinecrest Road 1.7 731 961 1,119 1,409 
At Unnamed Road 1.6 664 875 1,019 1,283 
At Pine Ridge Road 0.8 274 365 427 541 

UNNAMED TRIBUTARY 2 TO BEAR CREEK 
At approximately 1,600 feet upstream of 
confluence with Unnamed Tributary 1 to 
Bear Creek 

0.5 283 368 425 531 

UNNAMED TRIBUTARY TO ECONFINA CREEK 
(FROM COUNTY BOUNDARY) 

At confluence with Econfina Creek (from 
county boundary) 

0.5 375 725 894 1,350 

WATSON BAYOU 
At 11th Street 6.6 --- --- 875 --- 

 
Hydrologic analyses were performed to provide estimates of the elevations for the 
floods of the selected recurrence intervals for the tidal flooding sources in the 
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county.  For Deer Point Lake, peak-elevation frequencies were determined by 
developing a rating curve for flow through the gates at Deer Point Dam. 
 
The storm-surge elevations for the 10-, 2-, 1-, and 0.2-percent annual chance 
floods have been determined for Deer Point Lake, Lake Martin, and Watson 
Bayou Tributary and are shown in Table 7, “Summary of Stillwater Elevations.” 
 

TABLE 7 – SUMMARY OF STILLWATER ELEVATIONS 
 

Flooding Source and Location 

Elevation (feet NAVD 88)1 
10-

Percent 
2-

Percent 
1-

Percent 
0.2-

Percent 
 
DEER POINT LAKE 

Entire Shoreline 6.3 7.4 7.8 8.9 
LAKE MARTIN 

Entire shoreline not studied by detailed riverine methods 5.2 8.7 9.2 11.6 
WATSON BAYOU TRIBUTARY 

Entire shoreline 3.1 7.1 8.6 11.6 
 

3.2 Riverine Hydraulic Analyses 
 
Analyses of the hydraulic characteristics of flooding from the sources studied were 
carried out to provide estimates of the elevations of floods of the selected recurrence 
intervals.  Users should be aware that flood elevations shown on the FIRM represent 
rounded whole-foot elevations and may not exactly reflect the elevations shown on the 
Flood Profiles or in the Floodway Data tables in the FIS report.  For construction 
and/or floodplain management purposes, users are encouraged to use the flood 
elevation data presented in this FIS in conjunction with the data shown on the FIRM. 
 
September 18, 2002 Countywide FIS Analyses 
 
For the September 18, 2002 countywide FIS, cross-section data for stream channels, 
overbank areas, and bridge geometry were obtained by field survey and/or by 
photogrammetric means from aerial photography (USDOI, January 1977).  To obtain 
better definition for water-surface profiles along the streams, some cross sections were 
interpolated on the basis of field-surveyed cross sections and topographic maps 
(USGS, 1944 – 1956, etc.).  Locations of selected cross sections used in the hydraulic 
analyses are shown on the Flood Profiles. 
 
Roughness coefficients (Manning's "n") were estimated by field inspection and/or 
aerial photography (USDOI, January 1977).  Roughness values or the main channels 
ranged from 0.020 to 0.140, and overbank values ranged from 0.040 to 0.240, for all 
streams studied in detail in the initial countywide analysis. 
 

                                                 
1 = North American Vertical Datum of 1988. 
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Except for the Choctawhatchee River, water-surface elevations for floods of the 
selected recurrence intervals were computed through the use of the USGS E-431 step-
backwater computer model (USGS, 1976). 
 
Starting water-surface elevations for Lake Martin were determined from a rating curve 
based on culvert calculations at U.S. Route 98 (Business). 
 
Starting water-surface elevations for Econfina Creek were taken from a rating curve at 
the USGS gage (No. 02359450) near Fountain and routed upstream by step-backwater 
analyses to the county boundary.   Juniper Creek profiles were taken downstream of 
the county boundary so that convergence was achieved before reaching the county 
boundary.  Starting water-surface elevations for Bear Creek and Bayou George were 
taken from the flood levels for Deer Point Lake.  Starting water-surface elevations for 
Sweetwater Creek, Clear Creek, Little Bear Creek, Little Bear Creek Tributary, 
Double Branch, and Mill Bayou Tributary were computed using normal depth 
techniques.  Starting water-surface elevations for Mill Bayou and Callaway Creek 
were taken at 0.0 NGVD 29, or -0.4 NAVD 88. 
 
Water surface elevations for Callaway Bayou Tributary are a continuation of those 
determined for the FIS for the City of Callaway, Bay County, Florida (FEMA, April 
1986).  Starting water-surface elevations for Callaway Bayou Tributary were taken 
from mean high tide. 
 
For the Choctawhatchee River, water-surface elevations of floods of the selected 
recurrence intervals were computed through use of the USACE HEC-2 step-
backwater computer program (USACE, November 1976).  Starting water-
surface elevations for the river were calculated using the slope-area method.  
Computed water-surface elevations were used to construct profiles for floods of 
the selected recurrence intervals.  The acceptability of the hydraulic input data 
was checked using engineering judgment and by comparing computed results 
with historical data recorded at the gaging stations, where such stations existed. 
 
A review of the HEC-2 computations on the Choctawhatchee River revealed 
that the estimated 1-percent annual chance flood widths did not extend across 
the obvious floodplain at many of the cross sections.  A close inspection of the 
survey data indicated that, in these cases, the survey had ended on islands in the 
floodplain.  Although upon inspection, it appeared that the survey had not been 
exceeded, it did leave larger portions of the floodplain out of the backwater 
calculations.  As a result, the floodway calculations were invalid.  Because of 
this, approximated methods were used to estimate the 1-percent annual chance 
flood elevations on the Choctawhatchee River.  The method used involved 
friction calculations to determine elevations at the cross sections in question as 
well as interpolation between cross sections that appeared to have acceptable 
HEC-2 results. 
 
Starting water-surface elevations for Lake Martin and Watson Bayou Tributary 
were determined from a rating curve for high and low tides and the highest 
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elevation was used.  Starting water-surface elevation for Lake Martin Tributary 
was taken from the confluence with Lake Martin. 
 
Watson Bayou Tributary and the 0.2-percent annual chance elevation of Lake 
Martin are affected by tidal flooding.  In these areas, profiles estimated for river 
flooding and those for coastal flooding were compared and the higher elevations 
used. 
 
Along certain portions of Calloway Bayou Tributary, Bayou George, and Lake 
Martin, a profile base line is shown on the maps to represent channel distances 
as indicated on the flood profiles and floodway data tables. 
 
Extent of flooding for the areas studied by approximate methods was 
determined using the FIS maps for Bay County (FEMA, January 1986).  For 
approximate study areas in the City of Springfield, boundaries were determined 
from USGS Flood-Prone Area maps and field surveys (USDOI, 1956). 
 
Flood profiles (Exhibit 1) were drawn showing computed water-surface 
elevations to an accuracy of 0.5 foot for floods of the selected recurrence 
intervals. 
 
The hydraulic analyses for the riverine study are based on the effects of 
unobstructed flow.  The flood elevations shown on the profiles are, thus, 
considered valid only if hydraulic structures remain unobstructed, operate 
properly, and do not fail. 
 
Revised Countywide FIS Analyses  
 
For this revised FIS, the areas presented below were studied in detail to estimate 
flood elevations for the selected percent annual chance events. 
 
The Bayou George study area extends from 1,165 feet east of the confluence with 
White Buck Branch to the confluence with Beefwood Branch for a total studied 
length of 1.65 miles.  Bayou George drains into Deer Point Lake.  The Bayou 
George channel has a sandy bottom with generally heavily vegetated banks, some 
local obstructions and minor meander.  The overbank areas are generally heavily 
vegetated with trees and underbrush causing a high degree of roughness.  Channel 
slope averages 3 feet per mile.  There is one bridge structure in the study area. 
 
The Econfina Creek (from Deer Point Lake) study area extends from Commander 
Lane to the Washington County Line for a total stream length of approximately 11 
miles.  After re-entering Bay County, Econfina Creek generally flows to the south 
toward Deer Point Lake. The Econfina Creek channel generally has a sandy bottom 
with heavily vegetated banks, some local obstructions and meanders.  The 
overbank areas are generally heavily vegetated with trees and underbrush causing a 
high degree of roughness.  Within the study area, channel slope for the main 
channel and tributaries averages 2 feet per mile but varies considerably throughout 
the stream.  There are two bridge structures in the study area. 
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Within the Econfina Creek (from county boundary)/Buckhorn Creek/Unnamed 
Tributary to Econfina Creek (from county boundary) study area, the total length for 
the Econfina Creek main channel is approximately 0.9 miles, the total length for 
the Buckhorn Creek tributary is approximately 0.4 miles, and the total length for 
the Unnamed Tributary to Econfina Creek (from county boundary) is 
approximately 0.2 miles.  The main channel and tributaries generally have a sandy 
bottom with heavily vegetated banks, some local obstructions and minor meander. 
 The overbank areas are generally heavily vegetated with trees and underbrush 
causing a high degree of roughness.  Within the study area, channel slope for the 
main channel and tributaries averages 11 and 8 feet per mile, respectively.  There 
are two culvert structures in the study area. 
 
Green Creek is a tributary to Bear Creek that originates south of Ivydell Street and 
flows south to the confluence with Bear Creek for a total length of approximately 
1.2 miles.  The Green Creek channel has a sandy bottom with heavily vegetated 
banks, some local obstructions and minor meander.  The overbank areas are 
generally heavily vegetated with trees and underbrush causing a high degree of 
roughness.  Within the study area, channel slope for the main channel averages 29 
feet per mile.  There are two culvert structures in the study area. 
 
Juniper Creek originates in the northeast portion of Bay County and flows to the 
east past the county boundary.  The total length for the Juniper Creek channel 
within the study area is approximately 1.1 miles.  The Juniper Creek channel has a 
sandy bottom with heavily vegetated banks, some local obstructions and minor 
meander.  The overbank areas are generally heavily vegetated with trees and 
underbrush causing a high degree of roughness.  Within the study area, channel 
slope for the main channel averages 29 feet per mile.  There are two culvert 
structures in the study area. 
 
Within the Unnamed Tributary to Bear Creek study areas, the total channel length 
for Unnamed Tributary 1 to Bear Creek is 1.3 miles and for Unnamed Tributary 2 
to Bear Creek is 0.2 miles.  The main channel and tributary generally have a sandy 
bottom with heavily vegetated banks, some local obstructions and minor meander. 
 The overbank areas are generally heavily vegetated with trees and underbrush 
causing a high degree of roughness.  Within the study area, channel slope for the 
main channel and tributary averages 28 and 30 feet per mile, respectively.  There is 
one bridge structure and two culvert structures in the study area. 
 
HEC-RAS (USACE, May 2005 and November 2002) models were developed to 
simulate flood elevations.  Each model included details of natural channel 
geometry and considered all structures which potentially impact flood levels such 
as bridges and culverts.  Channel cross-sections were obtained primarily from 
field surveys with supplemented cross-sections being developed from USGS Bay 
County topographic data.  Bridge and culvert structures were surveyed to obtain 
elevation data and structural geometry.  All field survey was established with 
horizontal control in Florida North Zone (903) State Plane coordinates, and 
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vertical control in NAVD 1988 datum.  Bridge and culvert structure surveys 
included the top of road profile and upstream regular cross section. 
 
Channel and floodplain roughness coefficients (Manning’s “n”) were estimated 
based upon the methodology documented in USGS Water Supply Paper 2339 
(USGS, 1989).  A combination of field observation, surveyor photographs, and 
aerial photography (USGS DOQQ, 1996) was used to establish the parameters 
used in the methodology.  All of the areas studied as part of this revision have 
channels composed of sandy material and generally have bare bottoms.  The 
channels have a relatively high roughness factor due to overhanging vegetation 
that persists year round.  Similarly, the overbank areas are quite rough due to 
surface irregularities and heavy vegetation.  Roughness values for the main 
channels ranged from 0.026 to 0.058, and overbank values ranged from 0.094 to 
.268 for all streams studied in detail in this revised countywide analysis.  
 
The starting water-surface elevations for the HEC-RAS models were determined 
using either normal depth or known water surface elevations for areas that were a 
continuation of the previous FIS.  Floodways were determined for the streams in 
this study using method 4 and 5 in HEC-RAS initially, then method 1 to refine the 
floodway and fix the encroachment stations.  All surcharge values are between 0.0 
and 1.0, and the floodway contains the channel and is within the 1-percent 
floodplain at all cross sections. 
 
For Bayou George, from the confluence with Beefwood Branch to approximately 
1.2 miles upstream of Crash Island Drive, the EXTRAN block of EPA SWMM 
4.3 (USEPA, September 1970) was used to estimate flood elevations.  For the 
study 284 conduits including, 67 circular pipes, 34 box culverts, 56 trapezoidal 
open channels and 127 irregular shaped channels were represented in the model.  
Detention facilities and large depressions are represented as storage nodes.  An 
elevation of 4.55 feet NAVD 88, representing average water levels at Deer Point 
Lake was used as a boundary condition. 
 
For the Laird Street Outfall area the HYDRAULIC mode of XP-SWMM (XP 
Software, Inc.) was used to estimate flood elevations. The HYDRAULIC mode 
routes the sub-basin runoff hydrographs generated in RUNOFF through the 
network of channels, culverts and storage nodes. Hydraulic parameters 
representing the physical characteristics for each element of the conveyance 
system based on survey, field reconnaissance and topographic information.  
Stage-area relationships for storage nodes were determined from contour lines 
within each sub-basin.  Starting elevations were assumed to be a drained 
condition.  Pipes, channels, weirs, control structures and other conveyance links 
were based on plan data or physical measurements.  Manning’s roughness 
values were based on typical values reflecting the material and condition of the 
culvert or channel. 
 
Calibration of the Laird Street model was based on historic data from the 
Northwest Florida Water Management District (NWFWMD) gauging station 
No. S541.  This station, located at the North Lagoon Stormwater Management 
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Facility, provided a record of rainfall, stage and flow data from January 1998 to 
April 1999 at the southern point of discharge from the primary conveyance.  
 
For the Robinson Bayou area the EXTRAN block of EPA SWMM 4.4 (USEPA, 
1992) was used to estimate flood elevations. The Robinson Bayou Basin consists 
of a combination of conveyance and storage elements. Conveyance elements 
primarily consist of open channels, culvert crossings and stormwater pipe 
networks. Storage elements consist of isolated wetlands, stormwater ponds, and 
floodplain storage (where appropriate). Culvert, open channel geometry, and 
stormwater pond information was obtained from field survey and construction 
drawing review. The field survey consisted of the survey of 52 structures and 41 
channel cross-sections. Construction drawing review and field reconnaissance 
were completed by CDM. These data were used to develop the stormwater model 
representation of the hydraulic model (EXTRAN). 
 
Detention ponds and large depression areas (e.g., wetlands) were represented in 
the hydraulic model as storage nodes. Storage volumes were computed internally 
by EXTRAN based upon stage-area relationships that were developed from 
topographic maps and construction drawings. 
 
The boundary condition for the Robinson Bayou stormwater model was based 
upon an evaluation of the stillwater elevations obtained from the 1986 FEMA 
Flood Insurance Study for Panama City, Florida. The FEMA study reported 
stillwater elevations along Robinson Bayou of 2.5-, 4.2-, 4.8-, and 6.0 ft-NGVD 
29 for the 10-, 2-, 1-, and 0.2-percent annual chance events, respectively. A 
regression analysis was performed to obtain the one-year stillwater elevation for 
Robinson Bayou. The calculated stillwater elevation of 0.12 ft-NAVD 88 was 
used as the boundary condition for the Robinson Bayou study. 
 
For the Watson Bayou area the EXTRAN block of EPA SWMM 4.4 was used to 
estimate flood elevations. The Watson Bayou Drainage Basin consists of a 
combination of conveyance and storage elements. Conveyance elements primarily 
consist of open channels, culvert crossings, and stormwater pipe networks. 
Storage elements consist of isolated wetlands, stormwater ponds, and floodplain 
storage (where appropriate). Culvert, open channel geometry, and stormwater 
pond information was obtained from field survey and construction drawing 
review. The field survey work consisted of the survey of 32 structures and 26 
channel cross-sections. Construction drawing review and field reconnaissance 
were used to develop the stormwater model representation of the hydraulic model 
(EXTRAN). 
 
Detention ponds and large depression areas (e.g., wetlands) were represented in 
the hydraulic model as storage nodes. Storage volumes were computed internally 
by EXTRAN based upon stage-area relationships that were developed from 
topographic maps and construction drawings. 
 
The boundary condition for the Watson Bayou stormwater model was based upon 
an evaluation of the stillwater elevations obtained from the 1986 FEMA Flood 
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Insurance Study for Panama City, Florida. The FEMA study reported stillwater 
elevations along Watson Bayou of 2.5-, 4.2-, 4.8-, and 6.0 ft-NGVD 29 for the  
10-, 2-, 1-, and 0.2-percent annual chance events, respectively. A regression 
analysis was performed to obtain the one-year stillwater elevation for Watson 
Bayou. The resulting calculated stillwater elevation of 0.12 ft-NAVD 88 was used 
as the boundary condition for the Watson Bayou area. 
 

3.3 Coastal Hydrologic Analyses 
 
Hydrologic analyses were carried out to establish the peak elevation-frequency 
relationships for floods of the selected recurrence intervals for each flooding 
source studied in detail affecting the county.  Establishing appropriate 
relationships has been an iterative process, and the following material describes 
successive stages of analyses reaching present conclusions.  Users of the FIRM 
should also be aware that coastal flood elevations are provided in the Summary 
of Coastal Stillwater Elevations table in this report.  If the elevation on the 
FIRM is higher than the elevation shown in this table, a wave height, wave 
runup, and/or wave setup component likely exists, in which case, the higher 
elevation should be used for construction and/or floodplain management 
purposes. 
 
Precountywide Analyses 
 

Inundations from the Gulf of Mexico, East Bay, St. Andrew Bay, North Bay, 
and West Bay caused by passage of storms (storm surge) previously had been 
determined by the joint probability method (USDOC, April 1970).  The storm 
populations were described by probability distributions of 5 parameters that 
influence surge heights.  These were central pressure depression (which 
measures the intensity of the storm), radius to maximum winds, forward speed 
of the storm, shoreline crossing point, and crossing angle. These characteristics 
were described statistically based on an analysis of observed storms in the 
vicinity of Bay County.  Primary sources of data for this were obtained from two 
U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration (NOAA) reports (USDOC, May 1975 and November 1959).  A 
summary of the parameters used for the area is presented in Table 8 "Parameter 
Values for Surge Elevations." 
 

For areas subject to flooding directly from the Gulf of Mexico, East Bay, St. 
Andrew Bay, North Bay, and West Bay, the FEMA standard surge model was 
used to simulate the coastal surge generated by any chosen storm (that is, any 
combination of the 5 storm parameters defined in Table 8).  By performing such 
simulations for a large number of storms, each of known total probability, the 
frequency distribution of surge height can be established as a function of coastal 
location.  These distributions incorporate the large-scale surge behavior, but do 
not include an analysis of the added effects associated with much finer scale 
wave phenomena, such as wave height or runup.  As the final step in the 
calculations, the astronomic tide for the region was statistically combined with 
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the computed storm surge to yield recurrence intervals of total water level (Tetra 
Tech, Inc. 1981). 
 

The model utilized a grid pattern approximating the geographical features of the 
study area and the adjoining areas.  Surges were computed utilizing grids of 5 
statute miles and 1 statute mile, depending on the resolution required.  Underwater 
depths and land heights for the model grid system were obtained from topographic 
mapping at a scale of 1:24,000 with a contour interval of 10 feet (USGS, 1944-
1956, etc.). 
 
 



  
 

33 

 

  

CENTRAL PRESSURE DEPRESSION  
(MILLIBARS) 

15.2 24.2 33.2 38.2 49.2 60.2 75.2 79.2  

 ASSIGNED PROBABILITIES 0.32 0.27 0.06 0.11 0.09 0.08 0.05 0.02  

 STORM RADIUS TO MAXIMUM WINDS 
(NAUTICAL MILES) 

12 24 36 
 

 
PROBABILITY 0.23 0.50 0.27 

 

 
FORWARD SPEED (KNOTS) 7 13 19 

 

 PROBABILITIES: 
ENTERING 

0.46 0.36 0.18 
 

 DIRECTION OF STORM PATH 

(DEGREES FROM TRUE NORTH) 
 

138 
ENTERING 

167 
 

196 
 

225 

 

 
PROBABILITY 0.25 0.23 0.27 0.25 

 

 FREQUENCY OF STORM OCCURRENCE 
(STORM/NAUTICAL MILE/YEAR) 

0.002213 
 

 

T
A

B
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 8 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
 
 

BAY COUNTY, FL 
AND INCORPORATED AREAS  

PARAMETER VALUES FOR SURGE ELEVATIONS  
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September 18, 2002 Countywide FIS Analyses 
 
The original surge model study was recognized to provide unrealistic flood 
elevations in view of severe impacts within Bay County from the 1979 Hurricane 
Frederic (GKY Associates, December 1982).  Flooding assessments were then 
revised to reflect upward adjustments to coastal stillwater elevations, inclusion of 
wave setup, and an erosion treatment for barrier island beaches and dunes.  
However, experience with the 1995 Hurricane Opal and further review of the 
available historical record demonstrated the need to reexamine conclusions about 
coastal flood elevations for Bay County. The flooding effects from Hurricane 
Opal were primarily felt in the Okaloosa, Walton, and Bay County area, although 
significant coastal inundations, beach erosion and wave damages were 
experienced along the entire Florida Panhandle region.  In order to provide an 
update to the storm hydrology for the study area without completing an entire 
storm surge model restudy, this revision relied heavily upon the use of historical 
flood tide data collected along the Florida Panhandle region by NOAA, the 
USACE, the Hurricane Opal flood inundation investigation, and high water mark 
data collection performed by FEMA and the USACE. 
 
Most recent investigations reviewed available reports and extensive historical 
data, including storm surge and wave effects along the Florida Panhandle coast 
from Hurricane Opal on October 4, 1995 (Dewberry & Davis, September 1997).  
Existing data and studies include the report on Opal's basic meteorology by the 
National Hurricane Center, a hindcast for Gulf of Mexico wave action by the 
Coastal Engineering Research Center, and a NOAA simulation of coastal storm 
surge using the numerical SLOSH model.  Other primary data were comprised of 
long-term and Opal-related measurements of wave characteristics at offshore sites 
(over 25 total years of wave records) by the National Data Buoy Center; historical 
tide gage data for water levels at coastal sites (over 275 total years of tide records) 
by the National Ocean Service (NOS) and USACE (Table 5); post-Opal coastal 
dune erosion assessments recorded by the Florida Department of Environmental 
Protection (FDEP); and post-Opal high water mark surveys and coastal inundation 
mapping performed by FEMA and the USACE, Mobile District. 
 
From those investigations, wave setup was determined to significantly contribute 
to the total stillwater flood levels along the Gulf of Mexico coastline.  The amount 
of wave setup was calculated using the methodology outlined in the USACE 
publication Shore Protection Manual (USACE, 1977). 
 
The storm-surge elevations for the 10-, 2-, 1-, and 0.2-percent annual chance 
floods have been determined for the Gulf of Mexico, East Bay, St. Andrew Bay, 
North Bay, and West Bay and are shown in Table 9, "Summary of Coastal 
Stillwater Elevations." Although most of the stillwater elevations in Table 9 were 
adjusted for this revision, stillwater elevations at the following locations remain 
unchanged from those determined by the storm surge modeling of the 
precountywide coastal flood studies: 
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·  East Bay, from the northern shoreline across from Bull Point to the north-
south shoreline of Bull Bayou; 

·  West Bay, from the Intracoastal Waterway in the vicinity of the 
community of West Bay to the shoreline just northwest of West Bay Point, 
and from the shoreline just west of Shell Point to the shoreline just south 
of Ward Creek; and 

·  North Bay, from the shoreline at Newman Bayou to the shoreline in the 
vicinity of Haven Point. 

The analyses reported herein reflect the stillwater elevations due to tidal and wind 
setup effects and include further contributions from wave action.  Wave setup 
effects are reflected only in the open coast 1-percent elevations, as noted in 
Table 9. 
 
Revised coastal hydrologic analyses were not performed for this update to the 
countywide FIS. 

 
TABLE 9 – SUMMARY OF COASTAL STILLWATER ELEVATIONS 

 

Flooding Source and Location 

Elevation (feet NAVD 88) 
10-

Percent 
2-

Percent 
1-

Percent 
0.2-

Percent 
 

GULF OF MEXICO 

Entire open coast shoreline within Bay County and 
incorporated areas 

3.6 6.4 10.11 10.4 

Coastal area behind primary frontal dune from county line 
to Powell Lake within Bay County and incorporated 
areas 

3.6 6.4 7.6 10.4 

Coastal area adjacent to St. Andrew Sound and Wild Goose 
Lagoon shorelines, west of St. Andrew Point, within Bay 
County and incorporated areas 

3.6 6.4 7.6 10.4 

Coastal area behind primary frontal dune approximately 
9,500 feet east of St. Andrew Point, within Bay County 
and incorporated areas 

3.6 6.4 7.6 10.4 

EAST BAY 
Shoreline from U.S. Route 98 bridge at Long Point to 

Sandy Creek, within Bay County and incorporated areas 
* * 6.6 * 

Shoreline of Sandy Creek, then along shoreline of East Bay 
from Sandy Creek to shoreline across from Bull Point, 
within Bay County and incorporated areas 

*  * 5.6 * 

                                                 
1 = Includes wave setup of 2.5 feet. 
 
* = Data not available. 
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TABLE 9 – SUMMARY OF COASTAL STILLWATER ELEVATIONS 
 

Flooding Source and Location 

Elevation (feet NAVD 88) 
10-

Percent 
2-

Percent 
1-

Percent 
0.2-

Percent 
 
EAST BAY (CONTINUED) 

Shoreline across from Bull Point to Wetappo Creek, within 
Bay County and incorporated areas 

2.7 5.2 6.2 7.7 

Shoreline just west of Wetappo Creek, within Bay County 
and incorporated areas 

2.8 5.3 6.3 7.8 

Shoreline from Bull Point to Bull Bayou, within Bay 
County and incorporated areas 

2.2 4.1 4.8 6.1 

Shoreline of Bull Bayou near mouth of bayou, within Bay 
County and incorporated areas 

2.3 4.6 5.2 6.9 

North-south shoreline of Bull Bayou, within Bay County 
and incorporated areas 

2.6 4.9 5.9 7.2 

Shoreline from Bull Point to Strange Point, within Bay 
County and incorporated areas 

* * 5.6 * 

Shoreline from Strange Point to just west of Fred Bayou, 
near U.S. Route 98 bridge, within Bay County and 
incorporated areas 

* * 6.6 * 

ST. ANDREW BAY 
Entire shoreline within Bay County and incorporated areas, 

except for shoreline between Johnson Bayou and Buena 
Vista Point 

3.6 6.4 7.6 10.4 

Shoreline between Johnson Bayou and Buena Vista Point 
within Bay County and incorporated areas 

3.6 6.4 7.6 10.4 

Intracoastal Waterway in the vicinity of the community of 
West Bay, within Bay County and incorporated areas 

3.9 7.1 8.2 9.9 

Shoreline from the community of West Bay to Crooked 
Creek, within Bay County and incorporated areas 

3.7 6.6 7.6 9.2 

Shoreline from Crooked Creek to Warren Bayou, within 
Bay County and incorporated areas 

3.3 6.0 6.9 8.4 

Shoreline of Burnt Mill Creek, within Bay County and 
incorporated areas 

3.7 6.7 7.7 9.4 

Shoreline of Warren Bayou to Johnson Bayou, within Bay 
County and incorporated areas 

2.8 5.2 6.0 7.3 

Back bay areas landward of Warren Bayou and Johnson 
Bayou, within Bay County and incorporated areas 

3.0 5.5 6.4 7.8 

WEST BAY 
Shoreline from Johnson Bayou to just northwest of West 

Bay Point, within Bay County and incorporated areas 
2.7 4.8 5.4 6.7 

 
                                                 
* = Data not available. 
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TABLE 9 – SUMMARY OF COASTAL STILLWATER ELEVATIONS 
 

Flooding Source and Location 

Elevation (feet NAVD 88) 
10-

Percent 
2-

Percent 
1-

Percent 
0.2-

Percent 
 
WEST  BAY (CONTINUTED) 

Shoreline from U.S. Route 98 bridge to Shell Point, within 
Bay County and incorporporated areas 

* * 6.6 * 

Shoreline just west of Shell Point, within Bay County and 
incorporated areas 

2.1 3.6 4.3 5.2 

Shoreline in the vicinity of Johnson Bayou and Long Point, 
     within Bay County and incorporated areas 

2.4 4.2 4.8 5.9 

Shoreline from Breakfast Point to Botheration Bayou, 
within Bay County and incorporated areas 

2.7 5.0 5.7 7.3 

Shoreline just west of Botheration Bayou, within Bay 
County and incorporated areas 

2.8 5.2 6.1 7.8 

Shoreline just south of Ward Creek, within Bay County and 
incorporated areas 

3.5 6.4 7.4 8.9 

NORTH BAY 
Shoreline in the vicinity of West Bay Point, within Bay 

County and incorporated areas 
* * 6.6 * 

Shoreline from Newman Bayou to Mill Point, within Bay 
County and incorporated areas 

2.9 5.2 6.1 7.8 

Shoreline from Mill Point to Gainer Bayou, within Bay 
County and incorporated areas 

3.0 5.5 6.5 8.4 

Shoreline from Gainer Bayou to Anderson Bayou, within 
Bay County and incorporated areas 

3.1 5.7 6.8 8.5 

Shoreline from Anderson Bayou to North Bay Bridge, 
within Bay County and incorporated areas 

3.0 5.4 6.3 8.2 

Shoreline in the vicinity of Haven Point, within Bay County 
and incorporated areas 

2.7 4.8 5.5 6.9 

Shoreline from vicinity of Upper Goose Bayou to Sulphur 
Point, within Bay County and incorporated areas 

* * 6.6 * 

 

 
3.4 Coastal Hydraulic Analyses 
 

Hydraulic analyses, considering storm characteristics and the shoreline and 
bathymetric characteristics of the flooding source studied, were carried out to 
provide estimates of the elevations of floods of the selected recurrence intervals 
along each of the shorelines. 

                                                 
* = Data not available. 
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Precountywide Analyses 
 
The methodology for analyzing the effects of wave heights associated with coastal 
storm surge flooding is described in a report prepared by the National Academy of 
Sciences (NAS, 1977).  This method is based on the following major concepts. 
First, depth-limited waves in shallow water reach a maximum breaking height that 
is equal to 0.78 times the stillwater depth.  The wave crest is 70 percent of the 
total wave height above the stillwater level.  The second major concept is that 
wave height may be diminished by dissipation of energy due to the presence of 
obstruction, such as sand dunes, dikes and seawalls, buildings, and vegetation. 
The amount of energy dissipation is a function of the physical characteristics of 
the obstruction and is determined by procedures prescribed by the National Academy of 
Sciences (NAS, 1977).  The third major concept is that wave height can be regenerated 
in open fetch areas due to the transfer of wind energy to the water.  This added energy is 
related to fetch length and depth. 
 
Wave heights were computed along transects (cross section lines) that were located 
along coastal and inland bay areas of Bay County, as illustrated in Figure 1, "Transect 
Location Map."  The transects were located with consideration given to existing transect 
locations and to the physical and cultural characteristics of the land so that they would 
closely represent conditions in the locality.  Transects were spaced close together in areas 
of complex topography and dense development.  In areas having more uniform 
characteristics, they were spaced at larger intervals.  It was necessary to locate transects 
in areas where unique flooding existed and in areas where computed wave heights varied 
significantly between adjacent transects. 
 
The wave height transects for the precountywide coastal analysis were located along the 
coastline of the Gulf of Mexico and along the inland bay shorelines of East Bay, St. 
Andrew Bay, North Bay, and West Bay.  Wave height transects for these flooding 
sources were partially or completely restudied as part of this countywide FIS, as 
described below.  However, wave heights were not restudied for this revision along the 
shoreline reaches of East Bay, North Bay, and West Bay for which stillwater elevations 
were not revised, as described in Section 3.3. 
 
September 18, 2002 Countywide FIS Analyses 
 
The FIS includes a technical wave height analysis using the revised and previously 
determined 1-percent flood elevations as described in Section 3.3 above. The analysis 
was performed as specified in FEMA's Guidelines and Specifications for Wave 
Elevation Determination and V Zone Mapping (FEMA, March 1995). The 2002 
revision updates the existing FIS on the basis of the post-Hurricane Opal investigations 
and FEMA's updated definition of "coastal hazard areas" and "primary frontal dunes," 
field investigations, and development of topography and aerial photography. 
 
As of 1989, FEMA defines a "coastal high hazard area" as an area of special flood 
hazards extending from offshore to the inland limit of a primary frontal dune along an 
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open coast and any other area subject to high velocity wave action (i.e. wave heights 
greater than or equal to 3 feet) from storms or seismic sources.  The "primary frontal 
dune" is defined as a continuous mound or ridge of sand with relatively steep seaward 
and landward slopes immediately landward and adjacent to the beach and subject to 
erosion and overtopping from high tides and waves during major coastal storms, such as 
hurricanes.  The inland limit of the primary frontal dune occurs at the point which there 
is a distinct change from a relatively steep slope to a relatively mild slope. 
 
Some dunes in Bay County were found to be sufficient enough in size to sustain 
wave attack, while others were subjected to failure due to wave attacks, erosion 
and overtopping.  Therefore, using standard erosion analysis procedures as 
outlined in the Guidelines and Specifications for Wave Elevation Determination 
and V Zone Mapping, dune erosion and retreat were used in developing the 
eroded profiles.  Data used to develop the transects were compiled from various 
sources, including topographic maps, and FDEP aerial photography and surveys 
(USGS, etc., 1977; FDEP, May 1985/October 1995; FDEP, 1995). 
 
The wave height transects for this revision were located along the barrier coastline 
of the Gulf of Mexico, from the western-most county limits with Walton County 
to St. Andrew Bay Entrance to the southeastern-most county limits with Gulf 
County, and along the inland bay areas of St. Andrew Bay, St. Andrew Sound, 
East Bay, West Bay, and North Bay.  For the barrier islands, the FEMA erosion 
treatment (540 square foot method) was performed to adjust the wave transect 
profiles to an eroded condition before conducting the wave height or wave runup 
analyses using the FEMA wave height analysis models (WHAFIS 3.0 and 
RUNUP 2.0).  For each coastal transect without overtopping by the 1-percent 
Stillwater elevation, wave runup analyses were conducted using the FEMA Wave 
Runup Model (Runup 2.0). 
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Each transect was taken perpendicular to the shoreline and extended inland to a 
point where wave action ceased.  Along each transect, wave heights, runup 
depths, and elevations were computed considering the combined effects of 
changes in ground elevation, vegetation, beach slope, and physical features.  The 
Stillwater elevations for the 1-percent flood were used as the starting elevations 
for these computations.  Wave heights and runup depths were calculated to the 
nearest 0.1 foot, and wave elevations were determined at whole-foot increments 
along the transects.  The location of the 3-foot breaking wave and the runup depth 
for determining the terminus of the V zone (area with velocity wave action) was 
computed at each transect.  Table 10, "Transect Descriptions," provides a listing 
of the transect locations and starting stillwater elevations, as well as initial wave 
crest elevations from the wave height analyses. 
 

TABLE 10 – TRANSECT DESCRIPTIONS 
 

Transect Location 

Elevation (feet NAVD 88) 

1-percent 
Stillwater 

Maximum  
1-percent 
Wavecrest 

    

1 
At shoreline of Gulf of Mexico, in the unincorporated areas 
of Bay County, approximately 3,650 feet east of Walton/Bay 
County Boundary 

10.11 15.7 

2 
At shoreline of Gulf of Mexico, in the unincorporated areas 
of Bay County, approximately 1,700 feet northwest of 
intersection of Palm Drive and Back Beach Road 

10.11 15.7 

3 
At shoreline of Gulf of Mexico, in the unincorporated areas 
of Bay County, approximately 200 feet northwest of 
intersection of Riviera Drive and U.S. Route 98 

10.11 15.7 

4 
At shoreline of Gulf of Mexico, in the City of Panama City 
Beach, approximately 150 feet west of intersection of Sands 
Place and U.S. Route 98 

10.1 15.7 

5 
At shoreline of Gulf of Mexico, in the City of Panama City 
Beach, approximately 800 feet west on U.S. Route 98 from 
intersection of State Route 79 and U.S. Route 98 

10.11 15.7 

6 
At shoreline of Gulf of Mexico, in the City of Panama City 
Beach, approximately 1,200 feet west on U.S. Route 98 from 
the intersection of Carmen Street and U.S. Route 98 

10.11 15.7 

7 
At shoreline of Gulf of Mexico, in the City of Panama City 
Beach, approximately 250 feet northwest of intersection of 
Gulf Boulevard West and U.S. Route 98 

10.11 15.7 

                                                 
1 = Includes wave setup of 2.5 feet. 
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TABLE 10 – TRANSECT DESCRIPTIONS 
 

Transect Location 

Elevation (feet NAVD 88) 

1-percent 
Stillwater 

Maximum  
1-percent 
Wavecrest 

    

8 
At shoreline of Gulf of Mexico, in the City of Panama City 
Beach, approximately 550 feet southwest of intersection of 
Gulf Boulevard West and U.S. Route 98 

10.11 15.7 

9 
At shoreline of Gulf of Mexico, in the City of Panama City 
Beach, approximately 850 feet southwest of intersection of 
South Thomas Drive and Thomas Drive 

10.11 15.7 

10 
At shoreline of Gulf of Mexico, in the unincorporated areas 
of Bay County, approximately 350 feet southeast of 
intersection of Safari Street and Gulf Drive 

10.11 15.7 

11 
At shoreline of Gulf of Mexico on Shell Island, in the 
unincorporated areas of Bay County, approximately 2,000 
feet southeast of entrance to St. Andrew Bay 

10.11 15.7 

 

At shoreline of Gulf of Mexico on Shell Island, in the 
unincorporated areas of Bay County, approximately 2,800 
feet southeast of Spanish Shanty Point, extending into St. 
Andrew Bay 

10.11 15.7 

12 
At shoreline of St. Andrew Bay, in the unincorporated areas 
of Bay County, approximately 5,200 feet southeast of Smack 
Bayou 

7.6 11.8 

13 
At shoreline of Gulf of Mexico on Hurricane Island, in the 
unincorporated areas of Bay County, approximately 1,700 
feet southwest of Lands End 

10.11 15.7 

14 
At shoreline of Gulf of Mexico, in the unincorporated areas 
of Bay County, approximately 700 feet northwest of entrance 
to Hog Island Sound 

10.11 15.7 

15 
At shoreline of Gulf of Mexico, in the unincorporated areas 
of Bay County, approximately 1,800 feet southwest of 
intersection of Suwannee Avenue and Chattahoochee Road 

10.11 15.7 

16 
At shoreline of Gulf of Mexico on Crooked Island, in the 
unincorporated areas of Bay County, approximately 5,000 
feet west of St. Andrew Point 

10.11 15.7 

17 
At shoreline of Gulf of Mexico on Crooked Island, in the 
unincorporated areas of Bay County, approximately 9,5000 
feet east of St. Andrew Point 

10.11 15.7 

18 
At shoreline of Gulf of Mexico, in the unincorporated areas 
of Bay County, approximately 900 feet west of the mouth of 
Salt Creek 

10.11 15.7 

                                                 
1 = Includes wave setup of 2.5 feet. 
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TABLE 10 – TRANSECT DESCRIPTIONS 
 

Transect Location 

Elevation (feet NAVD 88) 

1-percent 
Stillwater 

Maximum  
1-percent 
Wavecrest 

    

19 
At shoreline of Gulf of Mexico, in the City of Mexico Beach, 
approximately 800 feet southwest of intersection of State 
Route 30 and 34th Street 

10.11 15.7 

20 
At shoreline of Gulf of Mexico, in the City of Mexico Beach, 
approximately 400 feet southwest of intersection of State 
Route 30 and 22nd Street 

10.11 15.7 

21 
At shoreline of Gulf of Mexico, in the City of Mexico Beach, 
approximately 500 feet southwest of intersection of Fortner 
Avenue and State Route 30 

10.11 15.7 

22 

At shoreline of East Bay, in the unincorporated areas of Bay 
County, approximately 2,000 feet southeast of intersection of 
East Bay County Line Road and Sandy Creek-Eagle Nest 
Bayou Road 

5.6 8.5 

23 
At shoreline of East Bay, in the unincorporated areas of Bay 
County, approximately 3,300 feet south of Barkett Bayou 

6.6 9.8 

24 
At shoreline of East Bay, in the unincorporated areas of Bay 
County, approximately 800 feet southwest of Wilson Point 

6.6 9.9 

25 
At shoreline of St. Andrew Bay, in the City of Panama City, 
approximately 350 feet southeast of intersection of N. Cove 
Boulevard and Bunkers Cove Road 

7.6 10.8 

25A 
At shoreline of St. Andrew Bay, in the City of Panama City, 
approximately 850 feet west of intersection of Beach Drive 
and 5th Street 

7.6 11.2 

26 
At shoreline of St. Andrew Bay, in the City of Panama City, 
approximately 50 feet southeast of intersection of Beach 
Drive and Buena Vista Boulevard 

7.6 11.8 

27 
At shoreline of St. Andrew Bay, in the City of Panama City, 
approximately 200 feet southwest of intersection of Beach 
Drive and Fortune Avenue 

7.6 11.7 

27A 
At shoreline of St. Andrew Bay, in the City of Panama City, 
approximately 300 feet southwest of intersection of Foster 
Avenue and 9th Street 

7.6 11.7 

28 
At shoreline of St. Andrew Bay, in the City of Panama City, 
approximately 600 feet southeast of intersection of U.S. 
Route 98 and Baltimore Avenue 

7.6 10.6 

                                                 
1 = Includes wave setup of 2.5 feet. 
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TABLE 10 – TRANSECT DESCRIPTIONS 
 

Transect Location 

Elevation (feet NAVD 88) 

1-percent 
Stillwater 

Maximum  
1-percent 
Wavecrest 

    

28A 
At shoreline of North Bay, in the unincorporated areas of 
Bay County, approximately 50 feet northwest of the 
intersection of Mound Avenue and 26th Court 

6.6 10.1 

28B 
At shoreline of North Bay, in the unincorporated areas of 
Bay County, approximately 2,100 feet west of the 
intersection of Kings Road and 30th Court 

6.6 9.6 

29 
At shoreline of North Bay, in the unincorporated areas of 
Bay County, approximately 2,100 feet west of the 
intersection of Seagull Lane and Pinetree Road 

6.6 10.0 

30 
At shoreline of North Bay, in the unincorporated areas of 
Bay County, approximately 200 feet west of the intersection 
of North Bay and Harvard Boulevard 

6.8 10.1 

31 
At shoreline of North Bay, in the unincorporated areas of 
Bay County, approximately 2,600 feet east of the mouth of 
Newman Bayou 

6.1 9.1 

32 
At shoreline of North Bay, in the unincorporated areas of 
Bay County, at West Bay Point 

4.7 6.8 

33 
At shoreline of West Bay, in the unincorporated areas of Bay 
County, approximately 2,000 feet south of the mouth of 
Johnson Bayou 

5.4 8.4 

34 
At shoreline of West Bay, in the unincorporated areas of Bay 
County, approximately 2,500 feet northeast of Walsonham 
Point 

6.9 10.4 

35 
At shoreline of West Bay, in the unincorporated areas of Bay 
County, approximately 1.3 miles west of the mouth of Big 
Crooked Creek 

7.6 11.7 

 
In addition to the wave height analysis, wave runup was examined along the Gulf 
of Mexico shoreline of Bay County.  Wave runup was computed using the 
methodology presented in the Shore Protection Manual (USACE, 1977).  In areas 
where a wave runup depth of 3 feet existed further inland than the inland 
penetration of the 3-foot breaking wave depth, the base flood elevation was 
established from the wave runup analysis. 

 
Figure 2, "Transect Schematic," represents a sample transect that illustrates the 
relationship between the stillwater elevation, the wave crest elevation, the ground 
elevation profile, and the location of the A/V zone boundary. 
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FIGURE 2 - TRANSECT SCHEMATIC  

 
Table 11, "Transect Data," lists the flood hazard zone and base flood 
elevations for each transect, along with the 1-percent starting stillwater 
elevation for the respective flooding source. 

 
TABLE 11 – TRANSECT DATA 

 

Flooding Source 

Stillwater Elevation (feet NAVD 88) Base Flood 
Elevation 

(feet NAVD 88)1 10-Percent 2-Percent 1-Percent 0.2-Percent Zone 
 

GULF OF MEXICO 
Transects 1-2 3.6 6.4 10.12 10.4 VE 13-16 
     AE 11-13 
 3.6 6.4 7.6 10.4 VE 10-12 
     AE 8-10 
Transects 3-10 3.6 6.4 10.12 10.4 VE 13-16 
     AE 11-13 
Transect 11 3.6 6.4 10.1 10.4 VE 13-16 
     AE 11-13 
 3.6 6.4 7.6 10.4 VE 10-12 
     AE 8-10 
       

 
 

                                                 
1 = Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM. 
 
2 = Includes wave setup of 2.5 feet. 
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TABLE 11 – TRANSECT DATA 
 

Flooding Source 
Stillwater Elevation (feet NAVD 88) Base Flood 

Elevation 
(feet NAVD 88)1 10-Percent 2-Percent 1-Percent 0.2-Percent Zone 

 
GULF OF MEXICO/ST. ANDREW BAY 

Transect 12 3.6 6.4 10.12 10.4 VE 13-16 
     AE 11-13 
 3.6 6.4 7.6 10.4 VE 10-12 
     AE 8-10 

GULF OF MEXICO 
Transects 13-15 3.6 6.4 10.12 10.4 VE 13-16 
     AE 11-13 
Transects 16-18 3.6 6.4 10.12 10.4 VE 13-16 
      11-13 
 3.6 6.4 7.6 10.4 VE 10-12 
     AE 8-10 
Transects 19-21 3.6 6.4 10.12 10.4 VE 13-16 
     AE 8-13 
Transect 22 *

 * 5.6 * VE 8-9 
     AE 6-8 

Transects 23-24 * * 6.6 * VE 9-11 
     AE 7-9 

Transect 25 * * 7.6 * VE 10-11 
     AE 8-10 

Transect 25A-27A 3.6 6.4 7.6 10.4 VE 10-12 
     AE 8-10 

Transect 28 3.6 6.4 7.6 10.4 VE 10-11 
     AE 8-10 

Transect 28A 3.6 * 6.6 8.5 VE 9-11 
Transect 28B 3.6 * 6.6 8.5 VE 9-10 

     AE 7-9 
Transect 29 3.6 * 6.6 8.5 VE 9-11 

     AE 7-9 
Transect 30 3.1 5.7 6.8 8.5 VE 9-11 
     AE 7-9 
Transect 31 2.9 5.7 6.1 7.8 VE 9-10 
 2.9 5.7 6.1 7.8 AE 7-9 
Transect 32 2.4 4.2 4.7 5.9 VE 7-8 
 2.4 4.2 4.7 5.9 AE 5-7 

                                                 
1 = Because of map scale limitations. the maximum wave elevation may not be shown on the FIRM 

represent average elevations for the zones depicted. 
 
2 = Includes wave setup of 2.5 feet. 
 
* = Data not available. 
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TABLE 11 – TRANSECT DATA 
 

Flooding Source 
Stillwater Elevation (feet NAVD 88) Base Flood 

Elevation 
(feet NAVD 88)1 10-Percent 2-Percent 1-Percent 0.2-Percent Zone 

       
GULF OF MEXICO/WEST BAY 

       
Transect 33 2.7 4.8 5.4 6.7 VE 8-9 
 2.7 4.8 5.4 6.7 AE 6-8 
Transect 34 3.3 6.0 6.9 8.4 VE 9-11 
     AE 7-9 
Transect 35 3.7 6.6 7.6 9.2 VE 10-12 
     AE 8-10 

 
After analyzing wave heights along each transect, wave elevations were interpolated 
between transects.  Various source data were used in the interpolation, including 
topographic maps, FDEP aerial photography and surveys, and engineering judgment 
(USGS, 1977, etc.; FDEP, May 1985/October 1995; FDEP, 1995; FDNR, 
December 1980).  Controlling features affecting the elevations were identified and 
considered in relation to their positions at a particular transect and their variations 
between transects. 
 
Revised Countywide FIS Analyses 
 
For this update to the FIS, there were no new coastal flood studies completed for 
Bay County and incorporated areas; however the vertical datum has been converted 
from NGVD 29 to NAVD 88.  For Bay County and incorporated areas, the datum 
conversion factor from NGVD 29 to NAVD 88 is -0.45 feet.  Since the NFIP 
traditionally maps Base Flood Elevations (BFEs) to the whole foot, the converted 
BFEs are rounded back to the same whole foot NGVD 29 values. Therefore, the 
current coastal zone gutters (boundaries dividing Special Flood Hazard Areas of 
different Base Flood Elevations) and coastal flood elevations have not changed from 
the 2002 FIRM.   

 
3.5 Vertical Datum 
 

All FIS' and FIRMs are referenced to a specific vertical datum.  The vertical datum 
provides a starting point against which flood, ground, and structure elevations can 
be referenced and compared.  Until recently, the standard vertical datum in use for 
newly created or revised FIS’ and FIRMS was the National Geodetic Vertical 
Datum of 1929 (NGVD 29).  With the finalization of the North American Vertical 
Datum of 1988 (NAVD 88), many FIS reports and FIRMs are being prepared using 
NAVD 88 as the referenced vertical datum. 

                                                 
1 = Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM 

represent average elevations for the zones depicted. 
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All flood elevations shown in this FIS report and on the FIRM are referenced to 
NAVD 88.  Structure and ground elevations in the community must, therefore, be 
referenced to NAVD 88.  It is important to note that adjacent communities may be 
referenced to NGVD 29.  This may result in differences in base flood elevations 
across the corporate limits between the communities. 

 
Prior versions of the FIS report and FIRM were referenced to NGVD 29.  When 
a datum conversion is effected for an FIS report and FIRM, the Flood Profiles 
and BFEs reflect the new datum values.  To compare structure and ground 
elevations to 1-percent annual chance flood elevations shown in the FIS and on 
the FIRM, the subject structure and ground elevations must be referenced to the 
new datum values. 
 
As noted above, the elevations shown in the FIS report and on the FIRM for Bay 
County and incorporated areas are referenced to NAVD 88.  Ground, structure, 
and flood elevations may be compared and/or referenced to NGVD 29 using a 
standard conversion factor.  The conversion factor from NGVD 29 to NAVD 88 
is -0.45 feet.  The BFEs shown on the FIRM represent whole-foot rounded 
values.  For example a BFE of 102.4 will appear as 102 on the FIRM and 102.6 
will appear as 103. Therefore, users that wish to convert the elevations in this 
FIS to NGVD 29 should apply the stated conversion factor(s) to elevations 
shown on the Flood Profiles and supporting data tables in the FIS report, which 
are shown at a minimum to the nearest 0.1 foot. 
 
For more information on NAVD 88, see Converting the National Flood 
Insurance Program to the North American Vertical Datum of 1988, FEMA 
Publication FIA20/June 1992, or contact the Vertical Network Branch, National 
Geodetic Survey, Coast and Geodetic Survey, National Oceanic and 
Atmospheric Administration, Rockville, Maryland 20910 (Internet address 
http://www.ngs.noaagov). 
 

4.0 FLOODPLAIN MANAGEMENT APPLICATIONS 
 
 The NFIP encourages State and local governments to adopt sound floodplain management 

programs.  To assist in this endeavor, each FIS provides 1-percent floodplain data, which 
may include a combination of the following:  10-, 2-, 1-, and 0.2-percent annual chance 
flood elevations; delineations of the 1- and 0.2-percent floodplains; and 1-percent floodway. 
 This information is presented on the FIRM and in many components of the FIS, including 
Flood Profiles, Floodway Data tables, and Summary of Stillwater Elevation tables.  Users 
should reference the data presented in the FIS as well as additional information that may be 
available at the local community map repository before making flood elevation and/or 
floodplain boundary determinations.   
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4.1 Floodplain Boundaries 
 

To provide a national standard without regional discrimination, the 1-percent 
annual chance flood has been adopted by FEMA as the base flood for floodplain 
management purposes. The 0.2-percent annual chance flood is employed to 
indicate additional areas of flood risk in the county. For each stream studied in 
detail, the 1- and 0.2-percent annual chance floodplain boundaries have been 
delineated using the flood elevations determined at each cross section. For the 
streams studied in the initial countywide FIS, floodplain boundaries were 
delineated using the previously printed FISs for the incorporated communities 
and unincorporated areas of Bay County. For the streams studied in detail for 
this revision, between cross sections, the boundaries were interpolated using 
USGS topographic data. 
 
For each coastal flooding source studied in detail, the 1- and 0.2-percent 
floodplain boundaries have been delineated using the flood elevations 
determined at each transect.  Between transects, the boundaries were 
interpolated using topographic maps at a scale of 1:24,000 with contour 
intervals of 10 feet and/or 2 meters (USGS, 1944, etc; USGS, 1977, etc.). 
 
For the flooding sources studied by approximate methods, the 1-percent 
floodplain boundaries were delineated using a combination of the following: 
field inspection, engineering judgement, normal depth calculations, topographic 
maps, previously printed FISs, historic data, examination of available 
topographic mapping, and water-surface elevations determined by the slope 
conveyance method (FEMA, January 1981; FEMA, January 1986; FEMA, April 
1986; USDOI, January 1977; USGS, 1944, etc.; FEMA, City of Callaway, April 
1986; USDOI, 1956; FEMA, Town of Mexico Beach, January 1986; FEMA, 
City of Panama City, January 1986; FEMA, City of Panama City Beach, January 
1986; FEMA, City of Parker, April 1986; FEMA, February 1981; FDEP, 
November 1979; USGS, 1999). 
 
The 1- and 0.2-percent annual chance floodplain boundaries are shown on the 
FIRM (Exhibit 2).  On this map, the 1-percent floodplain boundary corresponds 
to the boundary of the areas of special flood hazards (Zones A and AE), and the 
0.2-percent floodplain boundary corresponds to the boundary of areas of 
moderate flood hazards. In cases where the 1- and 0.2-percent floodplain 
boundaries are close together, only the 1-percent floodplain boundary has been 
shown. Small areas within the floodplain boundaries may lie above the flood 
elevations but cannot be shown due to limitations of the map scale and/or lack of 
detailed topographic data. 
 
For the streams studied by approximate methods, only the 1-percent floodplain 
boundaries are shown on the FIRM (Exhibit 2). 
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4.2 Floodways 
 

Encroachment on floodplains, such as structures and fill, reduces flood-carrying 
capacity, increases flood heights and velocities, and increases flood hazards in 
areas beyond the encroachment itself.  One aspect of floodplain management 
involves balancing the economic gain from floodplain development against the 
resulting increase in flood hazard. For purposes of the NFIP, a floodway is used as 
a tool to assist local communities in this aspect of floodplain management. Under 
this concept, the area of the 1-percent floodplain is divided into a floodway and a 
floodway fringe.  The floodway is the channel of a stream, plus any adjacent 
floodplain areas, that must be kept free of encroachment so that the 1-percent 
flood can be carried without substantial increases in flood heights. Minimum 
Federal standards limit such increases to 1.0 foot, provided that hazardous 
velocities are not produced.  The floodway in this study is presented to local 
agencies as a minimum standard that can be adopted directly or that can be used 
as a basis for additional floodway studies. 
 
The floodway presented in this study was computed for certain stream segments 
on the basis of equal conveyance reduction from each side of the floodplain. 
Floodway widths were computed at cross sections.  Between cross sections, the 
floodway boundaries were interpolated.  The results of the floodway computations 
are tabulated for selected cross sections, and are shown in Table 12, "Floodway 
Data.”  The computed floodway is shown on the FIRM (Exhibit 2).  In cases 
where the floodway and 1-percent floodplain boundaries are either close together 
or collinear, only the floodway boundary is shown. 
 
Portions of the floodway width for Juniper Creek and Econfina Creek (from 
county boundary) extend beyond the county boundary. 
 
Floodways were not computed for portions of Lake Martin and Mill Bayou. 
 
No floodway was computed for the Choctawhatchee River and the Callaway 
Bayou Tributary downstream of Cherry Street in the City of Calloway due to the 
nonconveyant nature of the stream in that area. 
 
Laird Street Outfall, Robinson Bayou, Watson Bayou and a number of tributaries 
to Bayou George were studied in detail as part of stormwater management master 
planning activities for these areas.  The detailed models developed to study these 
sources are suitable to estimate floodplain elevations for these areas; however, 
floodway boundaries were not developed as part of the master planning studies.  
Consequently, floodway boundaries were not mapped for these sources, and 
floodway data tables were not included in this report. 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE 

WIDTH  
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Bayou George          

 A 4,9801 610 3,720 1.6 8.6 8.6 8.6 0.0  

 B 7,6201 400 2,060 2.8 11.0 11.0 11.0 0.0  

 C 14,6101 431 3,031 2.6 17.3 17.3 18.3 1.0  

 D 16,3131 252 2,197 2.7 21.2 21.2 21.7 0.5  

 E 17,7581 437 3,599 1.7 21.9 21.9 22.4 0.5  

 F 19,1481 325 2,909 2.0 22.3 22.3 22.8 0.5  

 G 20,1581 257 1,953 3.0 23.0 23.0 23.6 0.6  

 H 23,0781 170 1,151 4.7 24.6 24.6 25.4 0.8  

 Bear Creek          

 A 02 280 3,379 3.7 7.8 7.8 7.8 0.0  

 B 5,2802 1,555 11,178 1.1 8.3 8.3 8.3 0.0  

 C 23,1502 1,750 12,929 0.9 9.3 9.3 9.3 0.0  

 D 33,9502 1,000 5,340 2.1 14.3 14.3 14.3 0.0  

 E 45,7502 1,000 12,050 0.9 25.3 25.3 25.5 0.2  

 F 48,4502 900 9,840 0.8 25.9 25.9 26.2 0.3  

 G 50,4202 500 4,480 1.8 27.0 27.0 27.3 0.3  

 H 50,6502 500 5,410 1.5 27.3 27.3 27.6 0.3  

 I 54,1502 400 2,910 2.1 30.1 30.1 30.8 0.7  

 J 54,2502 300 2,880 2.1 30.3 30.3 31.0 0.7  

 K 75,1802 300 2,890 2.1 57.0 57.0 57.8 0.8  

 L 75,3502 400 3,880 1.5 57.2 57.2 58.0 0.8  

 M 106,8002 300 1,690 1.6 97.1 97.1 97.8 0.7  

 N 111,3302 300 2,050 1.2 103.7 103.7 104.6 0.9  

 1  Feet above U.S. Route 231.  
2  Feet above County Route 2301. 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE 

WIDTH  
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Bear Creek (Continued)          
 O 116,3001 150 850 2.3 112.8 112.8 113.8 1.0  
 P 116,4701 250 1,740 1.1 114.6 114.6 115.5 0.9  
 Q 122,1501 250 1,520 1.2 123.6 123.6 124.1 0.5  
 R 123,9201 250 1,050 1.3 126.9 126.9 127.3 0.4  
 S 124,2001 200 1,050 1.3 131.4 131.4 131.4 0.0  
 T 125,5001 200 1,110 1.2 132.4 132.4 133.1 0.7  
 U 130,0001 200 1,260 0.9 136.3 136.3 137.2 0.9  
           
 Buckhorn Creek          
 A 8472 342 2,472 0.5 147.8 147.8 148.8 1.0  
 B 1,9442 170 1,048 1.2 148.0 148.0 148.9 0.9  
           
           
           
           
           
 1  Feet above County Route 2301. 

2  Feet above confluence with Econfina Creek (from county boundary). 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE 

WIDTH 
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Callaway Bayou Tributary          

 A-G*          

 H 7,170' 100 560 2.0 21.5 21.5 21.5 0.0  

 I 10,200' 100 430 2.2 26.9 26.9 27.6 0.7  

 J 10,350' 100 490 1.9 27.6 27.6 28.2 0.6  

 Callaway Creek          

 A 7,9202 300 2,440 1.1 11.0 11.0 11.1 0.1  

 B 10,6502 200 1,230 1.9 14.2 14.2 14.3 0.1  

 C 12,8502 200 1,200 2.0 19.0 19.0 20.0 1.0  

 D 16,4602 200 1,350 1.6 27.9 27.9 28.7 0.8  

 Clear Creek          

 A 2,4503 239 339 3.6 11.6 11.6 11.6 0.0  

 B 2,5253 293 525 2.3 11.9 11.9 11.9 0.0  

 C 2,8503 206 462 2.6 13.9 13.9 13.9 0.0  

 D 4,5803 206 837 1.4 19.0 19.0 19.0 0.0  

 E 7,1503 80 448 2.3 27.0 27.0 27.5 0.5  

 F 10,2203 80 435 2.0 36.6 36.6 37.1 0.5  

 G 13,1003 80 380 1.7 45.2 45.2 45.9 0.7  

 H 14,3003 50 240 1.3 48.6 48.6 49.4 0.8  

 Double Branch          

 A 2,3004 100 550 1.8 63.0 63.0 64.0 1.0  

 1  Feet above Berthe Avenue.   
2  Feet above County Route 22. 
3  Feet above confluence with Bear Creek. 
4  Feet above confluence with Little Bear Creek. 
* No floodway data computed. 
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FLOODING SOURCE FLOODWAY 

BASE FLOOD 
WATER-SURFACE ELEVATION 

(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE1 WIDTH  

(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Econfina Creek (from Deer 
Point Lake) 

         

 A 4,380 1,293 7,926 0.5 8.0 6.1 2 7.1 1.0  
 B 7,700 1,146 7,796 0.5 8.0 7.1 2 8.1 1.0  
 C 11,060 1,170 8,209 0.5 8.2 8.2 9.2 1.0  
 D 16,170 346 2,767 1.5 10.3 10.3 11.2 0.9  
 E 18,660 718 5,117 0.8 11.1 11.1 12.1 1.0  
 F 20,600 134 1,471 2.8 13.1 13.1 13.7 0.6  
 G 22,300 134 1,560 2.2 14.2 14.2 14.7 0.5  
 H 25,020 355 2,791 1.2 15.0 15.0 16.0 1.0  
 I 27,740 718 5,158 0.7 15.7 15.7 16.7 1.0  
 J 33,760 151 1,677 2.0 17.7 17.7 18.3 0.6  
 K 37,210 121 1,581 2.0 19.1 19.1 19.9 0.8  
 L 40,610 243 2,504 1.2 20.0 20.0 21.0 1.0  
 M 43,150 195 2,220 1.4 20.8 20.8 21.7 0.9  
 N 47,150 784 6,380 0.5 21.8 21.8 22.8 1.0  
 O 49,160 105 734 4.2 23.0 23.0 23.8 0.8  
 P 51,450 85 925 3.3 26.9 26.9 27.6 0.7  
 Q 53,050 252 3,342 0.9 27.2 27.2 28.0 0.8  
 R 54,600 164 2,229 1.4 27.5 27.5 28.3 0.8  
 S 56,600 233 2,990 1.0 27.6 27.6 28.6 1.0  
 T 58,260 784 7,461 0.4 27.8 27.8 28.8 1.0  

 
1 Feet above Commander Lane. 
2 Elevation computed without consideration of backwater effects from Deer Point Lake. 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION  
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE1 WIDTH 

(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Econfina Creek (from county 
boundary) 

         

 A 0 742 780 9.9 80.6 80.6 81.6 1.0  
 B 12,500 100 1,190 5.9 102.7 102.7 103.6 0.9  
 C 15,300 100 1,320 4.9 107.0 107.0 107.5 0.5  
 D 22,300 250 2,310 2.7 120.7 120.7 121.2 0.5  
 E 27,100 300 2,830 2.1 126.9 126.9 127.9 1.0  
 F 37,700 300 2,900 1.9 143.1 143.1 143.2 0.1  
 G 45,000 400 3,710 1.4 147.0 147.0 147.9 0.9  
 H 45,167 374 3,769 0.6 147.8 147.8 148.7 0.9  
 I 45,805 372 3,500 0.7 147.8 147.8 148.7 0.9  
 J 46,528 331 2,584 0.4 147.9 147.9 148.8 0.9  
 K 47,750 79 652 1.7 148.0 148.0 148.9 0.9  
 L 48,050 79 770 1.4 149.4 149.4 150.4 1.0  
 M 48,551 198 1,420 0.8 149.5 149.5 150.5 1.0  
 N 49,603 148 829 1.3 149.7 149.7 150.6 0.9  
 1  Feet above county boundary. 

2  This width extends beyond county boundary. 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE1 WIDTH  

(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Green Creek          
 A 0 70 93 3.6 140.4 140.4 140.4 0.0  
 B 1,512 26 63 5.4 150.8 150.8 151.5 0.7  
 C 2,580 77 180 1.9 158.1 158.1 159.1 1.0  
 D 3,454 77 213 1.1 160.0 160.0 160.9 0.9  
 E 4,292 16 29 7.7 164.8 164.8 164.8 0.0  
 F 4,599 23 58 3.9 168.2 168.2 168.2 0.0  
 G 4,679 40 109 2.6 170.1 170.1 170.1 0.0  
 H 5,050 15 19 6.2 170.4 170.4 170.4 0.0  
 I 5,474 50 91 0.7 171.6 171.6 171.6 0.0  
 J 5,564 58 231 0.3 173.5 173.5 174.1 0.6  
 K 6,407 14 12 5.2 174.0 174.0 174.0 0.0  
           
           
           
           
           
           
           
           
 1 Feet above confluence with Bear Creek. 
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FLOODING SOURCE FLOODWAY 

BASE FLOOD 
WATER-SURFACE ELEVATION 

(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE1 WIDTH  

(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Juniper Creek          
 A 0 3002 1,860 1.3 138.4 138.4 139.4 1.0  
 B 4,000 300 1,530 1.4 144.1 144.1 144.9 0.8  
 C 8,100 300 1,660 1.0 149.5 149.5 150.5 1.0  
 D 13,300 250 1,230 1.0 154.8 154.8 155.6 0.8  
 E 13,500 70 240 5.3 157.5 157.5 157.5 0.0  
 F 13,700 40 170 7.3 158.1 158.1 158.1 0.0  
 G 13,880 43 289 5.0 158.5 158.5 159.4 0.9  
 H 14,386 80 505 2.8 159.3 159.3 160.1 0.8  
 I 15,264 56 263 5.4 160.2 160.2 161.1 0.9  
 J 15,928 90 357 4.0 162.8 162.8 163.8 1.0  
 K 16,439 105 489 1.9 164.4 164.4 165.4 1.0  
 L 17,483 111 360 2.6 166.6 166.6 167.5 0.9  
 M 18,096 160 691 1.4 168.6 168.6 169.7 1.1  
 N 18,970 76 315 3.0 170.2 170.2 171.0 0.8  
 O 19,745 82 325 2.9 171.7 171.7 172.7 1.0  
           
           
           
           
           

    1 Feet above county boundary. 
    2 This width extends beyond county boundary.  
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE1 WIDTH  

(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Lake Martin          
 A-F*          
 G 8,220 350 1,110 1.1 9.8 9.8 9.8 0.0  
 H 8,940 410 4,180 0.3 9.9 9.9 9.9 0.0  
 I 9,300 300 2,810 0.4 9.9 9.9 9.9 0.0  
 J 10,940 300 820 1.2 10.0 10.0 10.0 0.0  
 K 11,200 100 280 3.6 10.1 10.1 10.1 0.0  
 L 13,860 50 345 2.9 12.9 12.9 12.9 0.0  
 M 15,960 50 205 4.4 23.1 23.1 24.0 0.9  
 N 16,010 50 350 2.6 25.4 25.4 25.8 0.4  
 O 16,600 50 340 2.6 26.5 26.5 27.2 0.7  
           
           
           
           
           
           
           
           
           
           
 1 Feet above U.S. Highway 98 (Business). 

* No floodway data computed. 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 

CROSS SECTION DISTANCE 
WIDTH 
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Lake Martin Tributary          

 A 2301 240 1,560 0.3 9.9 7.04 8.0 1.0  

 B 1,1001 100 315 1.4 9.9 7.04 8.0 1.0  

 C 1,1501 100 530 0.8 10.4 9.94 10.0 0.1  

 D 1,3301 100 480 0.9 10.4 9.94 10.0 0.1  

 E 1,3801 100 400 1.0 10.4 10.04 10.1 0.1  

 F 1,4501 100 380 1.2 10.4 10.04 10.1 0.1  

 Little Bear Creek          

 A 1,4002 400 3,300 1.6 25.4 22.65 23.5 0.9  

 B 7,4802 400 2,070 2.5 31.2 31.2 32.2 1.0  

 C 11,1002 450 3,460 1.4 37.1 37.1 38.0 0.9  

 D 18,0002 300 2,380 1.9 48.9 48.9 49.5 0.6  

 E 18,1502 200 1,810 2.5 49.2 49.2 49.8 0.6  

 F 20,3502 300 3,180 1.3 51.7 51.7 52.6 0.9  

 G 22,1002 300 3,000 1.2 55.4 55.4 56.3 0.9  
 Little Bear Creek Tributary          

 A 7003 200 650 1.8 50.4 50.06 50.8 0.8  

 B 1,1003 50 390 3.0 52.2 52.2 52.8 0.6  

 C 1,3003 50 380 3.1 54.3 54.3 54.5 0.2  

 D 1,7003 50 310 3.8 56.1 56.1 56.2 0.1  

 1  Feet above mouth.  
2  Feet above confluence with Bear Creek.  
3  Feet above confluence with Little Bear Creek.  
4  Elevation computed without consideration of backwater effects from Lake Martin. 
5  Elevation computed without consideration of backwater effects from Bear Creek. 
6  Elevation computed without consideration of backwater effects from Little Bear Creek. 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE1 

WIDTH 
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Mill Bayou          
 A 6,6401 150 1,090 1.9 10.2 10.2 10.8 0.6  
 B 6,8501 150 1,190 1.7 10.8 10.8 11.2 0.4  
 C 11,4301 150 940 1.6 19.5 19.5 20.0 0.5  
 D 11,5501 150 990 1.5 19.8 19.8 20.2 0.4  
 E 13,8001 100 490 2.3 25.7 25.7 26.1 0.4  
 F 15,2601 100 430 2.0 32.0 32.0 32.6 0.6  
 G 16,4501 100 520 1.7 35.0 35.0 36.0 1.0  
 Mill Bayou Tributary          
 A 8902 50 240 2.1 30.2 30.2 31.2 1.0  
 B 1,0002 50 290 1.7 32.0 32.0 32.1 0.1  
 C 1,5502 50 230 2.2 32.2 32.2 32.5 0.3  
 D 1,6502 50 240 2.1 32.6 32.6 32.8 0.2  
 E 2,6002 50 280 1.8 33.6 33.6 34.3 0.7  
 Sweetwater Creek          
 A 2,0003 150 580 3.0 111.4 111.4 111.6 0.2  
 B 6,5003 150 730 2.1 130.2 130.2 131.2 1.0  
 C 10,4003 150 610 2.0 145.9 145.9 146.2 0.3  
 D 13,2003 130 660 1.5 153.4 153.4 154.4 1.0  
 E 16,8003 60 260 1.9 171.7 171.7 172.7 1.0  
 1  Feet above County Highway 390. 

2  Feet above confluence with Mill Bayou. 
3  Feet above confluence with Econfina Creek (from county boundary). 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE1 WIDTH  

(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Unnamed Tributary 1 to Bear 
Creek 

         

 A 765 65 254 5 123.7 123.12 124.1 1.0  
 B 1,092 60 294 3.8 125.0 125.0 125.6 0.6  
 C 1,512 60 264 4.2 126.2 126.2 126.5 0.3  
 D 2,065 35 151 7.4 128.4 128.4 128.6 0.2  
 E 2,145 35 304 3.7 132.9 132.9 132.9 0.0  
 F 2,430 55 385 2.6 133.3 133.3 133.5 0.2  
 G 2,684 65 390 2.6 133.4 133.4 133.6 0.2  
 H 3,042 71 320 3.2 133.6 133.6 133.7 0.1  
 I 3,102 71 483 3.1 135.2 135.2 136.0 0.8  
 J 3,767 60 255 1.7 135.4 135.4 136.2 0.8  
 K 4,061 41 61 7 136.3 136.3 136.3 0.0  
 L 4,121 41 163 2.6 138.4 138.4 138.8 0.4  
 M 4,363 39 114 3.8 138.9 138.9 139.2 0.3  
 N 4,604 54 83 5.1 140.3 140.3 140.4 0.1  
 O 4,977 30 103 3.4 142.4 142.4 142.6 0.2  
 P 5,666 60 87 4 145.3 145.3 145.4 0.1  
 Q 6,226 30 71 4.9 150.0 150.0 150.0 0.0  
 R 6,962 29 75 4.6 154.6 154.6 155.1 0.5  
           
           
 

1  Feet above confluence with Bear Creek. 
2  Elevation computed without consideration of backwater effects from Bear Creek. 
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FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD 88) 

 

 
CROSS SECTION DISTANCE 

WIDTH  
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Unnamed Tributary 2 to Bear 
Creek 

    
   

  

 A 1501 30 115 3.7 135.1 135.1 136 0.9  
 B 5111 30 88 4.8 136.8 136.8 137 0.2  
 C 9081 30 70 3.2 138.7 138.7 138.7 0.0  
 D 1,3651 40 32 7.1 141.4 141.4 141.4 0.0  
           

 Unnamed Tributary to Econfina 
(from county boundary)          

 A 7402 100 246 3.6 161.1 161.1 162.1 1.0  
           
           
           
           
           
           
 1 Feet above confluence with Unnamed Tributary 1 to Bear Creek. 

2 Feet above confluence with Econfina Creek (from county boundary). 
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The area between the floodway and 1-percent floodplain boundaries is termed the 
floodway fringe.  The floodway fringe encompasses the portion of the floodplain 
that could be completely obstructed without increasing the water-surface elevation 
of the 1-percent flood by more than 1.0 foot at any point. Typical relationships 
between the floodway and the floodway fringe and their significance to floodplain 
development are shown in Figure 3, "Floodway Schematic." 

 
FIGURE 3 - FLOODWAY SCHEMATIC 

 
 
 

5.0 INSURANCE APPLICATIONS 
 

For flood insurance rating purposes, flood insurance zone designations are assigned to a 
community based on the results of the engineering analyses.  The zones are as follows: 
 
Zone A 
 
Zone A is the flood insurance rate zone that corresponds to the 1-percent floodplains that 
are determined in the FIS by approximate methods. Because detailed hydraulic analyses 
are not performed for such areas, no base flood elevations or depths are shown within this 
zone. 
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Zone AE 
 
Zone AE is the flood insurance rate zone that corresponds to the 1-percent floodplains 
that are determined in the FIS by detailed methods. In most instances, whole-foot base 
flood elevations derived from the detailed hydraulic analyses are shown at selected 
intervals within this zone. 
 
Zone AH 
 
Zone AH is the flood insurance rate zone that corresponds to the areas of 1-percent 
shallow flooding (usually areas of ponding) where average depths are between 1 and 3 
feet. Whole-foot base flood elevations derived from the detailed hydraulic analyses are 
shown at selected intervals within this zone. 
 
Zone AO 
 
Zone AO is the flood insurance rate zone that corresponds to the areas of 1-percent 
shallow flooding (usually sheet flow on sloping terrain) where average depths are 
between 1 and 3 feet. Average whole-foot depths derived from the detailed hydraulic 
analyses are shown within this zone. 
 
Zone A99 
 
Zone A99 is the flood insurance rate zone that corresponds to areas of the 1-percent 
floodplain that will be protected by a Federal flood protection system where construction 
has reached specified statutory milestones. No base flood elevations or depths are shown 
within this zone. 
 
Zone V 
 
Zone V is the flood insurance rate zone that corresponds to the 1-percent coastal 
floodplains that have additional hazards associated with storm waves. Because 
approximate hydraulic analyses are performed for such areas, no base flood elevations are 
shown within this zone. 
Zone VE 
 
Zone VE is the flood insurance rate zone that corresponds to the 1-percent coastal 
floodplains that have additional hazards associated with storm waves. Whole-foot base 
flood elevations derived from the detailed hydraulic analyses are shown at selected 
intervals within this zone. 
 
Zone X 
 
Zone X is the flood insurance rate zone that corresponds to areas outside the 0.2-percent 
floodplain, areas within the 0.2-percent floodplain, and to areas of 1-percent flooding 
where average depths are less than 1 foot, areas of 1-percent flooding where the 
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contributing drainage area is less than 1 square mile, and areas protected from the 1-
percent flood by levees. No base flood elevations or depths are shown within this zone. 
 
Zone D 
 
Zone D is the flood insurance rate zone that corresponds to unstudied areas where flood 
hazards are undetermined, but possible. 

 
6.0 FLOOD INSURANCE RATE MAP 
 

The FIRM is designed for flood insurance and floodplain management applications. For 
flood insurance applications, the map designates flood insurance rate zones as described 
in Section 5.0 and, in the 1-percent floodplains that were studied by detailed methods, 
shows selected whole-foot base flood elevations or average depths.  Insurance agents use 
the zones and base flood elevations in conjunction with information on structures and 
their contents to assign premium rates for flood insurance policies. 
 
For floodplain management applications, the map shows by tints, screens, and symbols 
the 1 and 0.2-percent floodplains.  Floodways and the locations of selected cross sections 
used in the hydraulic analyses and floodway computations are shown where applicable. 
 
The current FIRM presents flooding information for the entire geographic area of Bay 
County.  Previously, separate Flood Hazard Boundary Maps and/or FIRMS were prepared 
for each identified flood-prone incorporated community and the unincorporated areas of 
the county. This countywide FIRM also includes flood hazard information that was 
presented separately on Flood Boundary and Floodway Maps, where applicable. 
Historical data relating to the maps prepared for each community, up to and including this 
countywide FIS, are presented in Table 13, "Community Map History." 
 

7.0 OTHER STUDIES 
 
FIS reports have been prepared for Gulf County and incorporated areas and Walton 
County and incorporated areas (FEMA, September 2007; FEMA, March 2000). 
 
Information pertaining to revised and unrevised flood hazards for each jurisdiction within 
Bay County, Florida has been compiled into this FIS.  Therefore, this FIS supersedes all 
previously printed FIS reports, FIRMS, and FBFMs for all jurisdictions within Bay 
County, Florida. 
 

8.0 LOCATION OF DATA 
 

Information concerning the pertinent data used in the preparation of this FIS can be 
obtained by contacting FEMA, Federal Insurance and Mitigation Division, Koger Center - 
Rutgers Building, 3003 Chamblee Tucker Road, Atlanta, Georgia 30341. 
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COMMUNITY NAME INITIAL IDENTIFICATION 
FLOOD HAZARD 
BOUNDARY MAP 
REVISIONS DATE 

FIRM DATE EFFECTIVE FIRM REVISIONS DATE  

 Bay County 
  (Unincorporated Areas) 

January 17, 1975 August 12, 1977 July 2, 1981 October 1, 1983 
January 3, 1986 

June 2, 1992 
September 20, 1996 
September 18, 2002 

June 2, 2009 
 
 

 

 Callaway, City of August 9, 1974 October 15, 1976 July 16, 1980 April 30, 1986 
September 18, 2002 

June 2, 2009 
 
 

 

 Lynn Haven, City of September 6, 1974 December 19, 1975 June 1, 1977 February 19, 1982 
April 30, 1986 

September 18, 2002 
June 2, 2009 
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COMMUNITY NAME INITIAL IDENTIFICATION 
FLOOD HAZARD 
BOUNDARY MAP 
REVISIONS DATE 

FIRM DATE EFFECTIVE FIRM REVISIONS DATE  

Mexico Beach, City of June 28, 1974 February 13, 1976 July 18, 1977 June 15, 1983 
January 3, 1986 

September 18, 2002 
June 2, 2009 

 

 

Panama City, City of September 6, 1974 July 16, 1976 July 18, 1977 January 22, 1982 
January 3, 1986 

September 18, 2002 
June 2, 2009 

 

 

Panama City Beach, City of July 19, 1974 March 26, 1976 June 1, 1977 January 3, 1986 
September 18, 2002 

June 2, 2009 
 

 

Parker, City of October 15, 1976 None August 1, 1980 April 30, 1986 
September 18, 2002 

June 2, 2009 
 

 

Springfield, City of July 19, 1974 February 27, 1976 August 17, 1981 September 18, 2002 
June 2, 2009 
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